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Lubber Grasshoppers 


This picture shows a newly arrived shipment of live lubber grasshoppers in 
one of the Turtox preparation laboratories. These big grasshoppers are shipped 
alive in baskets from Louisiana and Florida and are preserved in our Chicago 


laboratories. 


With the exception of marine material, which is prepared at the Seacoast, 
most of the dissection material sold by Turtox is preserved in our own labora- 
tories. Frogs, necturus, turtles, lizards, snakes, pigeons, cats, rabbits and many 
other forms are delivered alive and are preserved and injected by our own tech- 
nicians. This sometimes costs more, but it is the only method which allows us 


to maintain constant control of quality. 


In the new Turtox Biology Catalog No. 61, pages 65 through 120 are de 
voted to listings of hundreds of animal specimens for study and dissection in 


zoology and comparative anatomy courses. 
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were collected periodicals, books, charts, 
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Richard Armacost 
Memorial Issue 


\iemories are short, but memories of strong 
personalities remain with us for many, many 
years. The friends of Dick Armacost appreciate 
the truth of that statement for his personality 
was a strong and powerful one. It is the effort 
of this issue of the journal to remember Dick by 
bringing together articles written by some of 
his friends. While other materials must neces- 
sarily be included, the major part of this issue 
we hope accomplishes our purposes. 

The news of his tragic death (February, 1959, 
\BI 


ticularly did 


was shocking to many people, but par- 
his friends find it hard to believe 
y had been removed from their 
lives. Yet it became obvious that he had not 
withdrawn completely, for his works, his in- 
fluences, and his personality remained vividly 
in the minds of those who knew him. 


his pe rsonality 


This issue, then, is respectfully and lovingly 
dedicated to the memory of Richard Ralph 
Armacost, Co-Fditor of this journal 1954-1959, 
ind Professor of Biological Science Education, 
Purdue University. f 


Richard Armacost Biographical Data 


Born: February 27, 1914, St. Bernard, Ohio 

Died: February 26, 1959, Lebanon, Indiana 

Family: Wife: Mrs. Katherine Armacost 

Children: Betsy R. and Susan Armacost 

Parents: Mr. and Mrs. Charles Armacost, Cin- 
cinnati, Ohio 

\.B.: Miami University, 1936 

M.S.: Lowa State University, 1938 


Ph.D.: lowa State University, 1940 (botany) 
Teaching: Associate Professor of Morphology 


ind Botany, lowa State University, 1936-1940 
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Member of the Board of Directors of the Syra- 


University Senate— 1945-46, 
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cuse University. 
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Chairman, The Doctorate Program for the 


Preparation of College Teachers in the Sci- 


ences— 1949-50. 
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sciences )—1949. 

Delegate to United Nations Institute, sponsored 
by Dept. of Public Information of the Secre- 
tariat, United Nations and New York Univer- 
sity, February 26-28, 1948. 

Educational Testing Service. Test item writer— 
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Manuscript reader and evaluator for the Mac- 
millan Co.—1945, °46, °47, °48, ’50. 

Member of the New York State Educational 
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mittee—1947, °48, °49, 

Member of the New York State Education 
Department’s Committee for Construction of 
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"46, °47, °48, °49, ’50. 
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partment’s Committee for Construction of the 
State Scholarship Examination—1944, °45, 46, 
"47, 

President, New York State 
Association— 1942-43. 

Director at large of the New York State Sci- 
ence Teacher’s Association—1943-44, °45, °46, 
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Association Curriculum Committee—1945, °46, 
"47, °48, °49, °50. 

National Science Teacher’s Association Consult- 
ant for Science Consumer Education project— 
1946. 

National Association for Research in Science 
Teaching. Member of the General Science 
Committee— 1948, 50. 

Faculty Advisor of Kappa Phi Kappa, under- 
graduate men’s service organization in Educa- 
tion—1946, °47, °49, 

Member, Committee on Higher Degrees, School 
of Education—1947, °49. 

Editor-elect N.Y. State Teacher’s 
(Withdrew leaving state) 1950. 


Science Teacher’s 


Journal 


Professor of Biological Education at Purdue 
University 1950-1959 
Extension Center Coordinator for the Department 
of Biological Sciences (four centers) 1951-56. 
Head of the General Education Biology pro- 
gram—1950-56. 
Originator, coordinator, writer, weekly partici- 
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pant of the radio program, “Ask the Biologist,” 
sponsored by the Department of Biological 
Sciences— 1951-56. 

Producer of departmental television programs 


1953-56. 

Member of the all-University television com- 
mittee— 1951-52 

Member of the all-University radio and T.V. 
commuttee— 1953-56. 

School of Science representative for required 
senior course ‘Great Issues in Education” 


1953-55 
Advisor to State [Textbook Committee 
Member School Survey Committees 

Shelby ville, Terre Haute, Columbia City, Fort 

Wayne, Indiana) (and others) 

Indiana State Department of Education consult 
1950-56. 


1953-55. 


1953-56 


ant in Biology 
Editor, Welch Biology and General Science Di- 


gest— 1951-59 
Editor, The American Biology Teacher—1954 
59. 


Steering Committee, Southeastern Conference on 


Biology Teaching—1954. 
Steering Committee, North Central Conference 
on Biology Teaching—1955. 

Member sub-committee on pre-college educa 
tion, National Research Council—1955-59. 
Director—NSF Summer Institutes for Teachers 

oft High School Biology 1957-1958, 
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Rx for Good Teaching* 


RICHARD ARMACOST, Purdue University, West Lafayette, Indiana 


| can’t teach you to teach. If I had this abil- 
ity I, too, would be a better teacher. But I 
do think I can give you a prescription for 
good teaching. The effectiveness of this pre- 
scription, like that of any prescription, de- 
pends on the phy siological and psy chological 
state of the patient. For one thing he must not 
be allergic to teaching suggestions. As you 
well know, allergies frequently make it im- 
apse to prescribe certain ingredients. | 
hope none of you leave after this speech with 
the hives or even an antagonistic itch. 

[he patient must also desire to have the 
ingredients work. He must want to become 
a good teacher because he believes good 
teaching is important. If he has the incurable 
disease, antiteachingitis, no prescription can 
help. In case you are not familiar with this 
malady, let me remind you that there are 
many symptoms. 

Diagnosis is usually made from such evi- 
dence as: lack of interest in students, a gen- 
eral lack of enthusiasm in the classroom and 
laboratory, and above all the firm conviction 
on the part of the diseased that the subject 
matter involved is such “good stuff” that stu- 
dents should want to learn it regardless of 
how it is presented. A secondary infection 
usually follows which is characterized by 
verbal flogging of the class for lack of interest, 
poor test results, and poor attendance. 

“How shall we teach what we teach?” asks 
Dr. Samuel Meyer, Head of the Department 
of Botany, Florida State University, in a 
paper w hich I shall give you after this meet- 
ing. He points out that there is no one best 
method, but that all methods have their ele- 
ments of strength and their elements of weak- 
ness. He says, “Different people teach most 
effectively by different methods. No one 
method need be used to the exclusion of the 
others, and no one is better than the others. 

*Presented before a meeting of the American As- 
sociation of Colleges of Pharmacy, Butler University, 
Indianapolis, Indiana, August, 1955. 


The best teaching undoubtedly results from 
a combination of clearly defined objectives, 
carefully selected materials, and the method 
best suited to the teacher’s own talents.” I 
hope you will read Dr. Meyer’s paper care- 
fully, at your leisure, and profit by the many 
fine suggestions given for the lecture, the dis- 
cussion, and in my opinion, the most impor- 
tant method of all—the discovery. 

Any phase of any subject can be divided 
into: introduction, assimilation, organization, 
conclusions, and evaluation. Before trying to 
teach, the instructor first chooses an area in 
his subject because it fulfills certain objectives 
of his course. In introducing it, he should de- 
velop interest and at the same time give a 
“bird’s-eye” view of what is coming. Too 
many areas start with such statements as: 
“Today we are going to discuss etc. etc.” 

I once had a graduate student who won- 
dered how to start the day’s lecture on stimu- 
lus-response. I told him to start it with a 
bang—but even I was startled when he set off 
a firecracker in the front of the room. You 
don’t always have to start your teaching with 
a major explosion, but it helps. I don’t think 
most teachers spend enough time organizing 
their thinking on how to begin. Many times 
the class is lost in the first few minutes of the 
hour—never to be regained. 

Assimilation simply involves activities stu- 
dents have had or are assigned which help 
them in their study of an area. Experiences 
outside of class, experimentation and _ field 
trips, reading, visual aids—all are important in 
getting a student ready to organize and dis- 
cuss what he is supposed to be learning. The 
problem here is that so many instructors 
never seem to know what or even if their 
students have assimilated the desired material. 
Organization is the art of molding together 
ideas, by discussion and questions, so that 
conclusions can be reached. My suggestion 
here is to get students to argue a little. Too 
often we get an answer, shake a head affirm- 
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atively, and go on; or we give students all the pleasure to develop. The outline of the pro- 
answers. Evaluation is simply what it implies gram is attached. We must select from this 
—placing values on significant and diagnostic material, because we never have time to cover 
activities in the course. it all in one term. We have some good dis- 
cussions, summaries of which frequently go 


3y now I suspect some of you are shaking 
your heads negatively and saying “It won't 
work, my classes are too large.’ ’ In classes over 


back to our staff members in the various areas. 
It is the only seminar I’ve ever been in where 
faculty guests show up without being trapped 
and dragged in. Some come, I think, in self 
defense; others come out of curiosiry. But the 


spirit is good and we're all trying to improve 


35 you'll have trouble with discussion and 
organization. But even if you have to lecture 
all the time (which I doubt) you can intro- 
duce the subject in an interesting manner, 


teaching. Some of our summary sheets are 


plan varied activities for assimilation, and _ 
also included in this paper. There are many 


evaluate in terms of youl majo! purposes. specific sugvestions fo! good teaching, and 


fare 


At Purdue University, we have a graduate [| would like to emphasize a few of those listed. 


seminar in the Department of Biological Sci- No, I can’t teach you to teach. But perhaps 
ences, designed to help our graduate students you may be able to help improve yourself 
become better teachers. This is one of the and others by using the prescription offered 


most interesting seminars I have ever had the _ here today. 


THE TEACHING OF THE BIOLOGICAL SCIENCES IN COLLEGES AND UNIVERSITIES 
Course Outline Representative Assignments 


I. Some reasons for including the biological sci- 1. List major objectives of your 
ences in a modern college or university pro University. 
gram. 
[he biological sciences as a part of general 2. List major objectives of your dé 
education. partment. 
[he departmental biological sciences. 
II. Basic courses and sequences in the biological ‘ 
sciences. 
III. Selecting and organizing the content of courses 
in the biol IC al sciences. 


Dev eloping a course. 3. How would you proceed in the 
Planning for a class or laboratory period. development of a gene! al educa 
leaching methods: lecture; lecture-discus tion course In biology? ; 


sion: lecture-demonstration; laboratory, +. Analyze “a successful class.’ 
field trips and other community resources; 5. Develop a written plan for a class 


reading-discussion; assignments. or laboratory. 
IV. How to choose a text. The textbook and refer- 6. Compile criteria for choosing a 
ence book systems. text. 
V. The use of audio-visual aids. 7. Theory and practice in the us¢ 
of audio-visual aids. 
VI. Evaluating and recording student progress. 8. Lest item construction. 
VII. Classrooms and equipment. 9. What things should be consid 


ered in computing a final grade? 
VIII. The library. 
IX. Suggestions for pursuing a research problem. — 10. Replan a classroom. 
Profesional growth: organizations and publica 
tions; teaching load; basic responsibilities. 
XI. Relationships with: other teachers; students, 
administration. 


ae 
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XII. Some suggestions when appplying for 11. Write and criticize letters of ap- 
1 position. plication. 


Some Suggestions for the Improvement of Classroom Teaching. 
(Compiled by: Seminar in the Teaching of Biological Sciences, Biology 691, first semester, 1954-55). 
Purdue University 
|. Respect the intelligence of your students. 
\. The instructor should ‘not set himself up as an infallible authority. 
8. Interruptions for the sake of clarity and comprehension should be encouraged. 


Il. Attitude of the instructor 
\. The general attitude of an instructor should be one of helpfulness. 
B. The instructor should strive to have the students have a feeling of trust in him. 
Ill. Presentation of material. 
\. Presentation should vary, and personality of instructor should be given consideration. 
B. At all times, the instructor should be concerned with the maintenance of student at- 
tention. 
C. The instructor should try to be natural as contrasted to aloofness. 
1). The instructor should try to develop an interesting manner of presentation. 
I. Material should be presented in a logical, planned way (at least show some reasoning 
of development by the instructor). 
F. An instructor should show enthusiasm. 
(;. If an instructor used notes, blackboard, or the like; he should still maintain eye and/ 
or verbal contact with his students. , 
H. Informality, within reason, relaxes students and can help improve learning. 
!. An instructor can help a student by recognizing and relating information from one 
course to information in another course. 
J. In small, homogeneous classes of students, particularly in advanced courses, project 
work and student sponsored discussions can be valuable. 


Audio-visual aids. 
\. A blackboard, properly used, is a helpful visual aid. 
B. Mimeogr: aphed material can supplement text and reference book material and serve 
as notes in parts of a course. 
te eg types of audio-visual aids are useful when they do not replace living material 
- first hand studies, but are used because the above are not available. 


Some Suggestions for the Improvement of Laboratory Teaching 
(Compiled by: Seminar in Teaching of Biological Sciences, Biology 691, first semester, 1954-55). 
Purdue University 
I. Proper directions. 

\. Give a clear, concise explanation of laboratory procedure. Avoid giving long 
speeches. 

B. Carefully explain techniques to be used for the first time and point out errors com- 
monly made in a given type of laboratory work. 

C. Demonstrate laboratory procedure, whenever possible. 


Il. Respect a student’s effort, and encourage him to ask questions during the laboratory 
period. 
Ill. Conducting the laboratory. 
\. Develop a spirit of informality, but under no circumstances permit any “horsing 
around.” 
Plan for an adequate core of material to be studied, but don’t try to cover too much. 
Discuss laboratory work with individual students from time to time. 
IV. | quipment. 
\. Have enough equipment for each student, if possible. Group use of equipment is not 
usually recommended. 
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B. Check equipment before laboratory time. 
C. Be sure you know how to operate or use equipment. 
D. Don’t overuse student in preparation and cleaning up of laboratory. 


\. Demonstrations. 
Be sure they 
B. Don’t fake results. 


work. 


$s Explain each step of demonstration. 


1). Discuss results. 


F. Plan so that ample time is available and demonstration is not going on at the sound 


of the bell ending the period. 


A Neglected Pool 


For the past few years the National Science 
Foundation, among its many 
sponsored institutes for secondary school sci- 
ence teachers. Teachers throughout the coun- 
try have lauded institutes for the tre- 
mendous assistance that these programs have 
offered in bringing their present day scien 
tific information ip to date, their laboratory 
and field activities supplemented and enliv- 
ened, and their power to encourage the gifted 


projects, has 


these 


science student strengthened. 

It has been my good fortune to attend two 
such institutes by grant and another by pay- 
The first was by a 
when the 


one 
orants 


Way. 
1956 


ing my own 
small grant in 
small in comparison to the larger ones of to- 


account for my good for- 


were 


day, and this may 
tune of being selected again. 
At these institutes it was possible for me 
» learn the latest information from the top 
scientists of the country. For example, a topic 


such s photoperi odism, among other items, 
was covered at three institutes by men such 
as Fuller of Illinois, Galston of Yale, and 


| eopold of Purdue. Latest advances and lab- 
activities in endocrinology were treat 
3reneman of Indiana and Zarrow of 
Purdue. Beadle of California Institute of 
Technology. Herskowitz of St. Louis Univer- 
sity, and Riley of Kentucky 
items in genetics and heredity. 
were Heiser of Indiana and lippo of Yale on 
plant classification, and such other able teach- 
ers as Postlethwaite of Purdue, and Konetzka 
of Indiana. but a few from the 
wealth of talent was made available 
As the years have gone by, and more 
ittended 


oratory 
ed by 


discussed new 


Then there 


[hese are 
which 
more 
two or more such 


teachers have 


institutes. Here it seems is an often neglected 


pool of resource personnel for forthcoming 


institutes. These secondary teachers have 
often gleaned “the best from the best” for 
their own uses. Not only have they obtained 
a vast fund of information, but they have 


pr: acticed and tried the various ipplications 
in their secondary situations. 
Other teachers could thus learn and 
ate much that these teachers could offer. 


own school 


a pprecl 


It probably still should be the policy of 
the National Science Foundation Institutes to 
heavily stress subject matter information with 
highly competent scientists divulging the re 
cent findings in their particular fields. How 
it would seem that as the number of in 
each institute could well 


Cver. 
stitutes has increased, 
afford one of these institute experienced sec 


ondary school teachers on its staff 


It was my good fortune to serve as one of 
the staff at an institute at Morehead State 
College, Kentucky, under the directorship of 
Dr. William The 


very rew arding one, one which it ts my hope 


Owsley. experience was a 


that more teachers can participate in in the 


future. 
If you are directing an institute in the neat 
future and agree with this idea. why not write 


to one of your — previ US partici 


pants to teach course or TWo in your pro 


gram? If you are from the neglected poo! 
which I speak, why not write to the various 
institutes offering your 


follow ing? 


services for this sum 


mer or the summer 


WEBSTER, 
President-elect. 


PAUL V. 


60) 


Biology’s bright Future 


Paul Klinge, Indiana University, Bloomington 


considered among his best friends. 


This paper was given as the Presidential Address at the NABT meetings with 
the AAAS in Chicago, December, 1959. It is respectfully and lovingly dedicated 
to Dick Armacost by its author who worked with Dick as Co-Editor and was 


So much has been said recently on science 
education—by qualified persons as well as by 
those who simply want to get into the act— 
that little more needs to be said. I am tempted 
to follow the example of those famous come- 
dians, Laurel and Hardy, when in their most 
frustrating moments, Mr. Hardy would yell 
at his hopelessly entangled friend, “Do some- 
thing!” 

[he idea of this as an annual affair of this 


organization came from a mandate of the 
Board of Directors in its last meeting in 
Washington, D. C. However, the scheduling 


of this first Presidential Address is frightening 
indeed. On one side, it has been preceded by 
distinguished curriculum experts, and on the 
other side, it will be followed by the address 
of a distinguished Nobel prize winner. | feel 
like the “other” speaker at the Gettysburg 
\ddress ceremonies. 

is told about a nervous young 
who was about ready to give his 
first major speech. While riding on a train 
before the talk, he encountered an old family 
friend, the Rev. John Howland Lathrop. In 
plea for help, Dr. Lathrop said: 
“Let me give you some advice that has stood 
me in many years in the 
\s you mount into the pulpit, you 
your head high, you very 
survey all of the hundreds out in front 
of you, and to vourself you say quietly; 
‘You go to hell, You go to ‘hell.’ 

‘And then,” Dr. Lathrop said, “You can 
then buckle down and proceed to save their 
souls.” 

\lany phrases and statements have been 
uttered so often in the past four vears that 
they have become common- place clichés. For 
instance, the terms “scientific literacy,” and 
literacy,” are now very ‘popular 
terms. I suspect that our distinguished found- 


| he story 
executive 


answer to a 


ood ste: ad over 


ministry. 
pause, 


you raise 


slow ly 


‘biologic al 


we 


er, Dr. Oscar Riddle, was responsible for 
these fine phrases. I noticed that recently a 
very well known annual science sy mposium 
used these terms as the theme for all of its 
talks. 

Another often used term is “quality 
courses.” President Sproul of the University 
of California had the idea when he warned: 
“If we fail in our hold upon quality, the 
cherished American dream of universal edu- 
cation will degenerate into a nightmare.” 

Too, the idea of “science for all” is an- 
other widely used phrase. The distinguished 
science-educator, Dr. Lee DuBridge, has writ- 
ten: “Science is the study of some of man- 
kind’s greatest intellectual achievements. The 
method of science is one important method 
by which the human mind may grapple with 
the problems that we face. Finally, the spirit 
of science, like the spirit of true liberalism, 
is the spirit of freedom.”! And thus he too 
adds his voice to the many who are telling 
us that science is a subject that must be in the 
curriculum of those who go through our 
American schools. Science has become an im- 
portant subject in the school curriculum, and 
certainly in the minds and lives of all citizens 
—a subject of great significance and impor- 
tance. 

There is no doubt that in this “cold war” 
in which we are so hotly engaged, we find 
ourselves without the very w eapons we need 
so badly. These are the exportable commodi- 
ties which we must have in great quantity to 
send to foreign countries which are in the 

“undecided” classification. The exportable 
commodities are American citizens who are 
scientifically literate, and consequently, are in 
the best position to assist these countries in 


‘Lee A. DuBridge, 
tion.” Engineering 
1951, p. 10. 


“Science and the Liberal Educa- 
and Science, Vol. XIV, April 
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their struggle for a better life. We know that 
Russia is able to export this type of com- 

very fine product it is—to al- 
country in the world upon a 
notice. We find ourselves in the 
position of being unable to do this after the 
long drought of science in education of the 
last 30 ves 

The which all of 
in science are asking are the same old ques- 
However, it obvious that 
new. 


modity—and 
most any 
moment's 


years. 


questions our speakers 
has become 
The professor who was 
Dean’s office and admonished 
same exam year after had 


“T give the same exam 


tions. 
the answers are 
called into the 
for giving the 
the best reply possible: 
after but the 


year, 


vear vear, answers change.” 


The Importance of Biology 
I suppose that many of those on the out- 
area look upon us as 


dvanced cases of par: anoila. 
march of 


side of the biologic al 
fine examples of 
But biology has been ignored in the 
science emphasis in the past few years. 

An expensive, and high powered 
symposium on science recently had not one 
speech concerning The National 
Aeronautics and Space Agency has revealed 
its rather nebulous know ledge of the biologi- 
cal sciences by labeling a new division, the 
Division of Bio-sciences. 

Examples could be multiplied ad nauseam. 
Curriculum reorganization which is going on 
in many schools throughout the country often 


large, 


biology. 


ignores the place—the true place—of the bi- 
ological sciences in the total education of the 
child. siology in these cases becomes rele- 
gated to an introductory general science for 
all students without any different 


abilities. The emphasis is on the phy sical sci- 


regard for 


ences in many places. Indeed, the pub lic and 
most nonscience school people have the mis- 
taken idea that science is confined to physics, 

and now possibly, astronomy and 
In such situations, a course in 
electronics is encouraged—but not advanced 
In our guidance and counseling 
across countless instances where 


chemistry, 
geology. new 
biology. serv- 
ices, we come 
bright science students are encouraged to go 
into engineering and physics and ‘chemistry 
but not into biology. 

Physics and engineering are 
the public mind to almost a hopeless degree. 


confused in 


Ihe phy sicist is quite upset with this fact 
and is desperately trying to show the dif- 
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ference between applied and basic science. 
While the physicist often does not suffer from 
this and money 


come in basic research 


confusion, because 
great quantities, his 
sometimes finds g difficulty in 
ting the support which he must have 
the work 
minds of the public, 
of many physical scientists, medicine, 
and the gamut of the 


sciences are hopelessly confused. If it is not 


grants 
increasing get- 
to do 
on which engineering feeds. In the 
and even in the minds 
agricul- 
entire 


ture, biological 


to these minds, it is not sci- 
biology must de yend upon 
its applied phases. 
hope on 


applied science, t 
ence. And 
much of 


thus, 
its support for 
However, there seems to be some 
the horizon. 

When we that 


course taken by most students, 


consider biology is the 
and most often 
con- 
rather 
confusion taken 
of biology, 


the terminal course in science, these 
and misunderstandings become 
Not 
its toll in the 
but it has taken its toll in the understanding 


by students of 


fusions 


serious. only this 


research activities 
biology. 

It is time that we became proud to be 
called a professional teacher among 
other 


fessional 


biology 


science teachers and among the pro- 


biologists themselves. 

The Science of Biology 
this science of 
broad. The 
biologic al sciences goes from 


Lhe 


which we are a 


gamut and range of 
part is indeed 
spectrum of the 
the most minute and careful work in cytology 


and the biochemistry of cells to the applied 


phases of agriculture and medicine. And 
phy sics has this similar gamut from its area 
of mechanics to the other end of the spec- 


trum, atomic structure. 
But just as physics had to have large, uni- 


fying concepts before it could make its real 


progress, and be called discrete science, so 
must biology have these large and important 
ideas. They now seem to be rather definite, 
and it is these large ideas which will make 
biology a discrete and well defined subject 
that we will all soon be able to talk about 


more intelligently. 


and l 


I here 1S 


Dive Sit) 


remarkable 
Ihe 
great di 
yet there is evidence 


great diversity—vet 


unity—to life as we 
of bio-systematics 


now see it. science 


emphasizes the 
rorms, 


versity of living 
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in great abundance that there is a unity in all 
of these forms. Ranging from the viruses and 
bacteria to the higher plants and animals, the 
student must be lead to see this diversity but 
under no conditions be allowed to escape the 
basic fact that there is a supreme unity 
throughout. This uniformity of nature is basic 
to scientific research, and biology has_ this. 
We recognize that life is indeed a dynamic 
yrocess and that even the succession of life 
and death is also a process. 


Evolution: 

[he large, encompassing idea of evolution, 
the centennial of which we now celebrate, is 
another one of these ideas which serves to 
emphasize biology as a discrete science. While 
this great diversity of life as it exists today is 
evident—and its unity also—we now know 
that this diversity spreads in another dimen- 
sion—time—and this diversity which is truly 
exhibits again the basic unity of 
life. What more important concepts must a 
subject have to be called a science? Yet there 
are others. 

Geivetics: 

[he science of genetics has become still 
another one of these major theories. What 
Profe ssor David Goddard has called, “inher- 
ited and acquired information” seems to have 
many analogies in computing machines and 
electronic equipment calculated to predict.* 
The organism does have a genetic code—in- 
herited information. We can make some ac- 
curate predictions of how this genetic code 
will be established. Yet there is a substantial 
body of prejudice against this idea which 
biologists must fight against for many, many 
vears to come. Characters which we have as- 
sumed as unimportant in the genetic constitu- 
tion of an individual now turn out to have 
important connotations and bearing on the 
total characteristics of the organism. The 
chemical constituency of the cell, genetically 
organized, now is shown to be the determinant 
of much of the behavior and operation of the 
organism. Here is another large idea in the 
biological sciences. 


immense, 


Cellular Biology: 
The fields of cytology and biochemistry 
offer intriguing possibilities how life itself may 
David R. Goddard, “Educating For Scientific 


Literacy,’ Address at Fdison Foundation Institute, 
New York, November 19, 1959. 
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become a controllable process. As we further 
understand the cellular composition of the 
organism, and its intricate and almost fanciful 
biochemical organization, we find out that 
this knowledge is of great significance if we 
are to think about the future of living things. 


Ecology: 

The subject of ecology is such a broad one 
that many have been unable to grapple with 
its major ideas. There is no doubt that the 
balance of nature is a complex network in 
many dimensions—that disturbances in one 
area have repercussions of varying degrees in 
many other areas of living things. The idea 
of conservation sometimes may become an 
emotional point with some people, or it may 
become a matter of very hardheaded eco- 
nomics. The “population explosion” which we 
hear so much about lately is really an eco- 
logical problem and must be looked at with 
all the biological knowledge we can muster. 
The problems of disease and food production 
have now spilled over into the fields of social 
science. Too often social scientists are igno- 
ramuses in the field of biological sciences. The 
subject and concepts of ecology, discovered 
in very small environments, are often com- 
pletely ignored by these people who are 
grappling with the primary problems that 
human beings will have today and in the 
next century. 


Biology—tThe Science of the Future 


So distinguished a phy sical scientist as Van- 
nevar Bush has written: “There has been a 
great blossoming of the biological sciences. 
They are moving out of empiricism into logi- 
cal order. There is fresh understanding of 
subtle matter—in genetics, in enzymology, in 
embryology, in the role of hormones, and 
the nature of viruses. There are already ap- 
plications medicine—antibiotics, vitamins, 
hormones—in the fermentation industries, in 
agriculture. But in the whole field of biologi- 
cal applications a dam is about to break, and 
a surge forward is ready to occur, just as in 
the phy sical sciences, the fundamental dis- 
coveries of centuries finally led to the present 
day of thermonic tubes, transistors, television, 
atomic energy.”* 


‘Vannevar Bush, “Today’s Research and Tomor- 
row’s World,” Address at Stanford Research Insti- 
tute, Los Angeles, January, 1954. 
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The horizons of biology are bright indeed. 
We are about to see a glorious sunrise in this 
area which has been preceded by startling 
shafts of light in beautiful colors. We already 
see the visions of tremendous light—and many 
of us are indeed afraid. 

Other Forms of Life: 

What is the possibility of other forms of 
life? This unanswered question received un- 
scientific attention in the past centuries of 
human existence. Now the answers to this 
question appear to be of a predict e nature, 
and indeed, one which may be experimentally 
decided. The dist nguished geneticist who will 
follow me, Professor H. J. Muller, has this 
as the subject of his address. This is the type 


of question biologists are now asking. Whar, 
indeed, will the future hold? 
Directed Evolution: 

Evolution is now proven fact. We need 
only argue and discuss some of the “hows’’ 
and “wheres” and “whens” to this problem. 


Jut now we see that evolution can be di- 
and this control is frightening. Man 


wise in order to deal with 


rected, 
must become very 
the great power that will be in his mind when 
directed 


the idea of evolution as a 


becomes a distinct possibility. 


pre 


Chemistry of Genetics: 

[he science of genetics is making tremen- 
dous strides in its discovery of the precise 
mechanism of how we are and what we are. 
When the biochemistry is more completely 
understood, the implic: ations of future control 
of the constitution of organisms be- 


comes another possibility. 


genetic 


Control of the Cell: 
[The more we know about the cell and its 
chemical environment, the more we know 


about the precise chemical intricacies of the 
cell, the more we are that this 
power will give us another frightening aspect 
of human 


cony inced 


society. 
{pplications of Ecology: 

[he population pressure which has been 
building up propounds and compounds roge 
lems in the field of ecology. And this field j 
rapidly becoming the field which must “ 
social scientists may adequately 
recommendations which 
Biomes now are to be 


used before 
some of the 
invariably must. 


make 
they 
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considered not simply as little clased systems 
within discrete parts of the world, but, in- 
deed, the entire world is a biome of a com- 
plexity which we have seldom before found 
necessary to understand. Add to this tremen- 
dous concept the idea of space travel, and 
we find that this sector of biology must re- 
ceive great attention if we are to remain as 
human beings on this planet called earth. 
Biology must be the science of the future. 
It is obvious from all of the discoveries and 
advances which are occuring in this area, to- 
gether with the intricate relations which it has 
with the other fields of human endeavor, serve 
to make it the important subject to which the 
best minds in the world must devore attention. 
[ am quite confident that the science of bi- 
will be able to sustain the great amount 
of attention which 3 but this at- 
tention must be built on the unif ying 
concepts which have been proposed over the 


ology 
it will receive, 
large, 


many years. 


Building Biological Literacy 
\re we ready for this bright future in our 
teaching? While the professional bi- 
ologist is busy, are g teachers aware of 
these rapidly and alarming discoveries which 
are occurring in their biology 
teachers really biology 1959—of 
the next ten years—of the next three decades— 
they still content to talk about bi- 
ology as a rather diffuse nature 
Will the biology 
stubborn 


biology 
biology 


science? Are 
teachers of 


or are 
1 subject of 
and confused emphases 
teacher offer the same 
which the teachers of the natural sciences in 
the past century offered to the rapidly de- 
veloped discoveries in the physical sciences? 


resistance 


Are biology teachers indeed ready for the 
future? 
Teacher Certification: 


and teacher train- 
Yet all of 


[he patterns of teaching, 
ing, are changing quite rapidly. 
these national movements—even those on a 
state and local level—must be translated into 
the operations of the teachers in the class- 
room. The time lag between these operations 
must be shortened immensely if the prepara- 
tion for the future is to be adequate enough. 
Certification and preservice training of teach- 


ers has been undergoing extensive revision in 


the past few years. The TEPSS ¢ Sonferences 
have done much to spur this movement on. 
Our own participation in the (Cooperative 


Vol. No. ] 


Committee’s work of the AAAS along this 
line is also noteworthy. Individual institutions 
of higher learning, and many states, have also 
taken the initiative in changing the certifica- 
tion requirements for teachers. 


The Laboratory and Its 

[here is an abundance of new a 
available to biology teachers. Under the Na- 
tional Defense Education Act equipment is 
being made available in large quantities. The 
Purchase Guide written for the use of teachers 
ordering such equipment is another note- 
worthy achievement in the effort to improve 
the type of laboratory experiences in biology. 
The laboratory period itself is being looked 
at very intensively, and the Michigan State 
written under the auspices of 
the National Research Council, is one of these 
outstanding achievements toward the im- 
provement of the biological laboratory ses- 


Equipment: 


Source book. 


sions, 


Aids, Films, and Texts: 

New teaching aids of a great variety are 
appearing. Textbooks have become colorful, 
and pub lishers are keenly alert in making the 
maximum use of new theories of textbook 
writing and in the subject matter itself. The 
recent blast of a distinguished biologist against 
one textbook which omitted the word “evo- 
lution” has served to make publishers quite 
attentive to the real changes which are oc- 
curring in biology. The film industry is pro- 
ducing exceptionally fine works in its area. 
lhe AIBS Film Series is a tremendous effort 
to put on celluloid the best than can be put 
there of a modern course in biology. 


Curriculum Reorganization: 


[he idea of homogeneous grouping for 


ibility levels in the sciences has now become 
a standard in many areas of the country. The 
values of such an administrative device can 
become obvious to all who have used it. Only 
the small schools are in the position of being 
unable to use this very efficient idea for in- 
structional improvement. The AIBS Biological 
Sciences Curriculum Study is still another 
laudable effort being made to look at the 
biology curriculum with a great deal of care. 
While still in its infancy, the Curriculum 
Study has every promise for producing a 
major impact, and one which will produce im- 
portant recommendations for the improve- 
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ment of biology instruction for many years 
to come. It is a major purpose to have profes- 
sional biologists involved in the Curriculum 
Study rather than allowing only classroom 
teachers to reorganize the curriculum as has 
been done so often in the past. When the 
most prominent biologists in the country take 
an interest, and put their minds to work on 
such an important problem, their teamwork 
with the professional teacher becomes one 
which is bound to have good results. 


National Science Foundation: 

The extensive program of the National Sci- 
ence Foundation, program which has re- 
ceived increasing support from Congress, in 
the field of improvement of science educa- 
tion, is one of the outstanding features in this 
country of the real and determined effort to 
do something about what goes on in the 
classroom. If teachers need any evidence that 
the community is ready to support real, in- 
telligent efforts for improvement, the exten- 
siveness of the NSF program is evidence 
indeed. The many programs which are now 
offered for teachers, as well as high school 
students, promise to be a major “bootstrap” 
program in this improvement. 

Role of the 

Now we see, in many places for the first 
time, professional biologists taking a keen in- 
terest in what is going on in the elementary, 
junior high, and secondary school classroom. 
However, their attention must be focused on 
what is being taught, rather than emphasizing 
how it is being taught. The professional biolo- 
gist 1s interested in getting the student to have 
a certain body of modern information, but 
most importantly, an attitude toward biology 
as a real, experimental science. 

All of these are healthy signs. But, again, 
the time lag between these major efforts and 
the translation of their results into practice in 
the classroom cannot afford to have the com- 
fortable interval which we have seen in other 
areas. 


Biologist: 


The Role of the NABT in Biology 
Teaching Improvement 
Statesmanship: 

The outstanding need in our professional 
organization of biology teachers is_ states- 
manship. Statesmanship is a very difficult 
word to define, but everyone has a rather 
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complete picture in his mind as to pre- 
cisely what it includes. We are in need of 
real leadership in the field of biology teach- 
ing. These leaders must have the ability to 
see what the television producer has called 
“the big picture. ” They must be persons who 
recognize that change is one of the important 
characteristics of biology. And this change 1s 
something that must be lived with and lived 
with comfortably. Personalities with high 
intelligence are required—but personalities also 
with character. We do not need demagogues, 
or panacea preachers, or technical tub-thump- 
ers, or professional lint-pickers, but states- 
manship is our most obvious need. 


The true scientific statesman must be a man 
who has these characteristics and have the 
immense drive to see that things get done. 
Kahlil Gibran, writes in his book, The 
Prophet, “God rests in Reason and moves in 
Passion and, as you are breath in God's fear 
and a leaf in God’s forest, so you, too, should 
rest in Reason and move in Passion.” The 
biological statesmen which we need so des- 
peratels nust indeed rest in reason and move 
passion. 

How may we obtain these statesman-like 
leaders? The NABT must actively build up a 
le: idership pool. While this is the most obvious 
statement to make, the difficulties in obtain- 
ing this are quite great. We need high school 
teachers who are of a high professio ynal status. 
We may obtain these recommendations, I be 
lieve, from NSF Institute directors, from our 
regional directors which this association may 
soon have, from those who publish and who 
vrite for professional journals, from science 
supervisors throughout the country, from 
those who find it possible to be active in 
NABT affairs, and from the recommenda 
tions of the professional educator and_ bi- 
ologist who knows first hand who the quality 
While these are 
all obvious sources of our leadership pool, it 


teachers are in this country. 


will require a considerable effort on the part 
of this organization to see that these names are 
collected and used. 
Experimental Teaching: 

Still another major effort must be made 
on the part of the NABT to encourage as 
broadly and as widely as possible an experi- 


mental approach to teaching. We are not 
looking for the 


1 


answer to better biology 
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course, but we are looking for better answers. 
If we settle on ove course in biology which 
is the course, we have made a serous error— 
one which belies our training as_ science 
teachers. When new approaches are discussed 
and written about for the teaching of biology, 
one must carefully propose them as tentative 
ideas for the possible better answer to our 
problems. Kar too often, the teacher who has 
tried a new approach becomes like the circus 
pitchman, loudly declaiming his wares, and 
refusing to accept any other possibility as 
legitimate. The major curriculum studies, es- 
pecially the AIBS Curriculum Study, must be 
thoroughly inhabited by intelligent and wise 
high school teachers. Of course, the profes- 
sional biologist has a major role to play in 
this study, but the wisdom of the professional 


teacher must be heard and not ienored. 


( 00 rojects: 


In this encouragement to new ideas—an 
experimental approach to better biology teach- 


NABT must work, work 


ing—the 


actively with othe: groups. The AIBS Curricu- 


lum Study, and other such activities, must be 
an integral part of the NABI program. Bur, 

addition, we must make a concerted effort 
to make contact with groups of school ad- 
ministrators of all varieties to tell our story, 
to emphasize what we think must be done, to 
offer our services so that school administra- 
tors may not be left in a vacuum in which 
they talk to each other as the Lowells in Pos- 
ton. | think that such groups are now quite 
receptive to approaches which we may 1 ake 
in help 12 them work out these knotty sci- 
ence curriculum problems. In addition. we 
need the closest of liaison with other science 
teachers, with their professional organizations. 
Biology cannot stand alone in the school cur 
riculum, but neither can the other sciences. 
Phe NABT must take a strone role in ap 
proaching this problem of the coordinition 
of the science experiences of the student, and 
this must be a cooperative venture. Joining 
forces necd not necessarily mean combining 
organizations for we have found haw quick ly 
biology in this way becomes submerged, but 


it does mean that task forces from all science 


teachine groups must get together for these 


iIntee@ration problems. 
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Cooperation of the Professional Biologist: 
[he NABT as the largest group of profes- 
sional biology teachers has still another duty— 
to improve ‘the quality of biology teaching in 
this country. It must encourage, “stimulate, ‘and 
actively incite the cooperation of the profes- 
sional biologist in this business of better 
teaching. The services of professional biolo- 
gists are NOW being offered, but far too often, 
this cooperative open- hand has been spurned 
with the idea that “we do not want a college 
man telling us how to teach,” or “what can 
a professional scientist tell us about our prob- 
lems,” or with such phrases as, “no one un- 
derstands what I have to put up with in my 
school.” The AIBS Curriculum Study is a 
major effort to include the outstanding pro- 
— | biologists in the country in this busi- 
ness, but there are many other instances where 
this cooperative work is going on, and NABT 
must be in the business of encouraging it to a 
Through its journal it has al- 
wavs isked for professional biologists to write 
articles that will be pertinent to the biology 
teacher. These are very difficult to come by. 
In the NSF Summer Institute program, and 


great degree. 


in many of its other programs, professional 
scientists come in. close contact with the 
teacher, and the interplay of minds and back- 
grounds in these situations has been most re- 
u irding for all concerned. This should be 
encouraged, and encouraged, and encouraged, 
Local Teacher-Biologist Relationships: 


Every teacher should feel confident that 
he can walk into a nearby industrial laboratory 
and especially, university laboratories, and 
talk about some of the problems with which 
the professional biologist can help him. The 
professional scientist is quite reluctant to of- 
fer his services to schools when he knows 
the bitter reaction that many teachers have 
against such “college” aid. The professional 
teacher must make the first approach in many 
instances, and the NABT has as a major 
problem the business of making teacher and 
scientist more closely acquainted. sos bi- 
ology teacher must become so well acquainted 
with some professional scientist in his area 
that he feels free to talk to him and visit him 
in his laboratory. And then the scientist will 


also feel free to come to the school, and visit, 


and offer his services also. While this is being 


done in a very successful manner by the 
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American Chemical Society, and the AIBS 
Visiting Lecturers Program is a forward step, 
the biologists have been notorious for their 
backwardness in this relationship. It is time 
for the NABT and the professional teacher 
to offer the open hand. 

Of course, | speak with a “union card” 
that registers 15 years of high school teach- 
ing experience, even though | am now on 
the faculty of a very distinguished university. 
But, we must be wary of the “Johnny Come- 
Latelys” in the business of science education 
who wish to peddle very odd wares and wish 
to sell us a bill of goods which has not re- 
ceived the expe erimental background which 
must be present. The NABT must be the 
organization that encourages legitimate con- 
tact between the professional teacher and the 
scientist. 


Professionalism: 

Another major effort on the part of the 
NABT should be to encourage a feeling of 
professionalism among biology teachers. We 
are in a profession of high calling. President 
Csould of Antioch College writes: “To leave 
a vouligh ‘of oneself in the development of an- 
— is a touch of immortality. A teacher is 

1 person with a touch of immortality, and 
he should be the most envied among men.’ 
Che professionalism of biology teachers needs 
every encouragement from. its organization, 
the NABT. For ex ample, we must encourage 
more desirable certification practices. 

But teachers themselves have the large re- 
sponsibility to encourage professionalism— 
over and above the program of their or- 
ganization. For instance, they must never lose 
enthusiasm for the business of teaching. While 
this is another cliché, its truth is obvious and 
paramount. Teachers must develop a pride in 
their work, not obsequious, but real and sin- 
cere. Work with our organization is often one 
in which the teacher must take initiative. He 
must use the services of the organization. Per- 
haps he will attend meetings, write articles, 
serve on Committees, at great personal sacri- 
fice. The sacrifice must be made if biology 
teachers are to remain a professional group. , 
Self-Education: 

Lastly, in his professional ¢ growth, biology 


teachers must never stop to educate them- 
selves. Failure to do so can be the death knell 
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of teachers, and one need only visit a few 
schools to find where life has ceased in the 
intellectual area of some teachers. I under- 
stand that in the Hebrew language there is 
no phrase for “the learned man;” there is 
only a phrase for the “learning man.” I think 
the lesson of this is most obvious. It 1s our 
great task in remaining professional teachers. 


Conclusion 


The NABT is an organization. And an or- 
ganization is its members. But we are mem- 
bers collectively, and in that is a new factor 
of strength. We can all cite analogies of or- 
ganisms where the simple collection of cells 
involved is not enough to explain the beauty 
and the intricacy of the organism. Life itself 
is made up of many parts, ‘but the collective 
organiz: ition of these parts is the real definition 
of life. And the living NABT cannot be 
simply a collection of members, of subscribers 
to a journal, or of passive listeners in an 
audience. The collective impact of the mem- 
bership as large as the one which NABI 
boasts will have the factor of strength when 
all of its members work together in the or- 
ganization of which we are proud. The NABI 
must have projects of a major nature to sus- 
tain and to keep the huge organism going in a 
directed manner. We are 
on many of these projects, 
reat deal of preparation. | am sure that the 
new President will be happy to report in 


actively work ing 
and they require 
1g 
1960 some of the successful results of the 
efforts which have gone on In the past year 
along this line. 
We must look forward to increased pub 
lications—an expanded journal 
er services to the members. More members 


and many oth 


must become involved in the processes of the 
NABT. 
this talk, and all of this centers back to the 
organism itself. 

To quote from Cell and Psyche, by Protes- 
sor Edmund Sinnott: “.. . it 1s not the 
character of the constituents of a living thing 
but the relations between them which are 
\n organism is an organized 


This has been the theme throughout 


most significant. ¢ 
system, each part or quality so related to all 
the rest that in its growth the individual 
marches on through series of specific steps 
to a specific end or culmination, maintaining 
throughout its course a delicately balanced 
state of form and function which tends to 
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restore itself if it is altered. [his is the most 
important thing about it.”* Herbert Muller 
puts it this way: “Although parts and proc- 
esses may be isolated for analytical purposes, 
they cannot be underst« vod with reference to 
the dynamic, unified whole that is more than 
their sum. for example, that a man is 


made up of certain chemical elements is a 


Lo say, 


satisfactory description for only those who 
intend to use him as a fertilizer.’ 
The National Association of 
leachers is in truth a living organism. And 
it is the relations between its parts which are 
most significant. Its individual members, its 
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statesmen, its feeling of professionalism, its 


willingness for experimental approach, | its 
close relations with other allied areas—this 
will make it a true organism that has direction. 
[his is indeed its time for greatness. 
Biological literacy is our goal—but this is 
only possib ye with a new professionalism. Bi- 
ology has a bright future, and with it biology 
teaching. But this is true only if biology 
teachers are ready to accept and live with its 
terrible urgency and its challenge. I have every 
confidence that we shall meet it, not as we 
have in the past, but as we know we must in 
the future—if indeed the world is to have a 


future at all. 


Edmund Sinnott, Cell and Psyche, University of 
North Carolina Press, Chapel Hill, 1950, pp. 20-21 

Herbert J. Muller, Science and Criticism, Yale 
University Press, Ne Haver 943, p. 107 


Brain-Blood Barrier 
\ brain-blood barrier, intended by nature to 
protect the brain and nerve centers, may also 
potentially 
\lany substances pass much more readily from 
the blood stream into the fluids of other tis- 


impede or block helpful drugs. 


sues than they do into the brain and nervous 
system fluids. Thus far, the barrier can be 
broken down in experimental animals only by 
measures so drastic that they are fatal. 

[he barrier may be made up of two parts. 
One part consists of the cells in the walls 
the brain’s blood capillaries, which “demon- 
strate a uniquely thick and solid arr angement 
making them more “leak proof” than ipil- 
laries elsewhere. [he other part is in a special 
membrane of nerve cell material w rapped 
around the brain capillaries, Each part screens 


certain materials in the blood plasma. 
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The Use of a Pond in a Biology Course 


CLARENCE J. GOODNIGHT 
Purdue University, West Lafayette, Indiana 


pany. As Dick termed him, ‘ 


this work when Dick was killed. 


Dr. Clarence Goodnight, Professor of Zoology, 
Dick’s best friends. Their friendship grew into a close collaboration on the 
foiiheuaa high school biology text to be published by Scott-Foresman Com- 
‘That man is a persistent needle.” 
to be done, it was Clarence who provided the spur and the encouragement. They 
both began collaboration on two other 
Summer Institute work, it was Clarence who picked up the reins and carried on 


Purdue University, was one 


When work needed 


books last vear. Close to Dick in his 


[hose schools that have a small pond 
lake nearby are fortunate. By means of both 
field trips and special projects, teachers and 
students can find materials here for nearly all 
sections of their biology course. 

While I have always enjoyed aquatic ecol- 


ogy, | was further impressed with the possi- 


bilities of the uses of this habitat study for 
students by Dr. Armacost. Dick always loved 
to a various animals in from our local 


ponds, keep them in aquaria, and exhibit them 
to his student teachers. He especially liked the 
vertebrates, such as the frogs, turtles, and fish, 
ind he was able to keep them in the labor: atory 
vith remarkable success. His interest also ex- 
tended to the many unusual invertebrates and 
ilgae which were brought in from our local 
ponds. 

\lmost any group of animals which is not 


confined to the ocean may be found in nearby 


ponds. In size, these animals vary from the 
single-celled protozoans, the rotifers, and 
worms to the aquatic birds and mammals. 
Impressive as this array of forms is for a 


study of the “‘y ariety of living things,’ 
in which various types adjust to 
the rigors of pond life is of even more inter- 
modern functional 
these adjustments can give special meaning to 
anatomy, “physiology, evolution, 
and ecology. 

\nimals and plants living in ponds face a 
variety of Small “ponds may freeze 
in winter or dry up in summer. Even a large 
permanent pond may partially freeze in win- 
ter, and much of the shallow area near shore 


field 


the manner 


est. In a biology course, 


sections on 


beh wWior, 


“stresses. 


may be exposed in the summer. The fresh 
water medium is hypotonic to protoplasm of 
the animals and is continuously entering their 
bodies. It must constantly be removed to 
maintain a proper osmotic balance. Because 
ponds are small and discontinuous, animals and 
plants must have a way of spreading from 
one area to another. A study of how aquatic 
animals and plants have met these and other 
stresses can be a very rewarding review of 
many principles studied in the biology course. 

Probably the most studied group of in- 
vertebrates are the protozoans. For such a 
study, the pond provides a variety of material 
for the teacher as well as many interesting 
experiments and projects for the student. A 
small jar of algal mats brought into the 
laboratory and studied under the microscope 
reveals a great variety of protozoan types and 
activities. There is enough to send the teacher 
and the ambitious student to a handbook for 
identification of the more unusual species. At 
the very least the student learns for himself 
that there are many, many more protozoans 
than the Amoeba, Euglena, and Paramecium 
of his textbook. The pulsating contractile 
vacuole takes on new meaning when he real- 
izes that this is the way the protozoan is main- 
taining his osmotic balance. Protozoan cysts 
provide the answer to the problem of how 
winter freezing or summer drying is survived. 
It also explains how these tiny animals can 
move from pond to pond. 

Along with the protozoans there will be 
many rotifers, nematodes, and a few micro- 
crustaceans. All these will be observed with 
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interest and studies may be made on their 
activities. A few grains of carmine added to 
the water will show the action of the cilia of 
the rotifers. Perhaps the student will even be 
stimulated to search through the available 
books to learn how these animals also meet 
the stresses of their environment. In so doing, 
he will learn about nephridial systems and 
the difference between the thin parther noge 
netic summer eggs and the heavy walled winter 
eggs. This will ‘be an introduction to the con 
cept of parthenogenesis, as well as to bisexual 
reproduction ind the part these processes play 
in the life of smal! organisms. 

In the fall of the year if one looks carefu!ly 
reed sticks or logs, he will find 


1round subme 


brownish or eyiih clumps of material. If 
these are taken into the laboratory and ex 
amined, it will be shown that these are fresh 
water spon 
study livin 
from the ocean. When studied under a micro 


aquarium, the living 


es. Here is the opportunity to 


10 
g sponges for those who are far 
scope or observed In an 
sponge takes on new meaning. In the fall, the 
sponge will be found to have small, round 
balls scattered through its tissue. If these are 
crushed, then studied under the microscope, 
they will be found to consist of amoeboid cells 
surrounded by a heavy wall composed of 
spicules These are the winter buds or gem 
mules, and they are the structures which 
make it possible 


the cold of winter or the drying of summer! 


for the sponges to survive 
Sometimes these gemmules will hatch and 
grow for a brief time along the sides of a jar 
in the laboratory. 

Dipping along the edge of a pond with a 
net will usually produce some cr ay fish. I hese 
can be brought into the laboratory and | cept 
in an aquarium. It is interesting to watch them 
Certainly 


feed and when 


perhaps molt. ' 
mouthparts are studied during the dissection 
of the crayfish, their function will be more 
evident as the activities of the living crayfish 
are observed. 
many other interesting 
studied and observed in the classroom. Snails 
types, small fingernail 
leeches, bottom dwelling oligochaete worms 
—to name only a few—are always found in 
abundance. If the pond is large and contains 


fish, large unionid clams may be found. 


[he bottom mud also produces 
types which may be 
of various clams, 


| hese 


too make 


( 


also are a good starting point for outlining 


rood aquarium demonstrations, and 
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the interesting life history of the clam. 

Of course, for those interested in ento 
mology, the pond has further interest. Aquatic 
beetles and hemipterans can always be col 
lected, as can the nymphs of dragon flies, 
may flies, 
larvae as well as the nymphs of the other in 


and many others. \idge and beetle 


sects can be brought into the laboratory and 
reared successfully in a large jar with ‘water 
and some pond mud on the bottom. During 
the insect collecting project, the pond species 
shou'd not be ignored. 

fo many the pond vertebrates vill be che 
most interesting of all to bring into the labo 
ratory for study. Frogs of several different 
species are ; several kinds of 
turtles, often harmless water snakes, and, of 


always present, 
course, several species of fish. The fish that 
are present in pond are the usua. minnows, 
and bullhead cattishes. Since all these 
a pond 


sunfish, 
fish live in the severe conditions of 
where water is often warm and oxygen low, 
they all do well in a laboratory aquarium 
ladpoles too may ay brought into the labo 
ratory and observed as they metamorphose 
In the spring, the pond is alive with many 
different forms, both mucroscopic and macro 
scopic. This is the time to hunt for frog and 
salamander eggs and to bring them into the 
laboratory. If these are kept in tresh wate 
Under the 


there will be a good demonstration of vert 


they will develop. nucroscope 
brate embryology Spring is also an excellent 
time to observe the activities of birds around 
blackbirds will be 


the pond. Red-winged 


nesting in the surrounding willows; ducks and 


coots will be wpreny in the open water. 
The section of the biology course On para 
sites can also profit from the pond. Snails may 
be crushed and fluke cercariae observed 
\letacercariae will be 


black spots on minnows. Of course, the frogs 


emerging. found as 


will yield a 
and nematodes. As these 


host of different interesting fluke 
different types of 
parasites are obs rved and life history stages 
studied, the intriguing life histories of animal 
yarasites become more meaningful 

While we have emphasized the 
can be studied in a pond, the plants 
The drop of water we used 
protozoans wil vield an 
al types. We can also 
algae for 


animals that 
ire equal 
ly interesting. 
earlier to study 
equally long series of alo 
find large 
Many of the highe 


masses of ntous 


study. r plants « f the pond 
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Ihe protozoan Arcella, top view. 
1) la, side view. 


Section of gemmule of fresh-water sponge. 


provide material to enrich our aquaria. Also 
ome types of aquatic plants are excellent for 
experiments in plant phy siology. 

Of course, if we have time to study the 
bacteria of the pond, culture experiments here 
will yield an abundance of various ty pes of 
pacteria. 

[he value of the pond to ecology cannot 
be overemphasized. Here is a closed unit, a 
microcosm, in which the interrelationships of 
the inhabitants can be studied and food net- 
works worked out. In the pond it is easy to 
distinguish the producers, the consumers, and 


+. Cyclops, a copepod. 
5. Daphnia, a cladoceran. 
». Philodina, a rotifer. 


the reducers to get a clear picture of one 
aspect of modern dynamic ecology. 

[he pond can provide much of interest for 
all aspects of biology. It is far more than a 
substitute for the supply house! 
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Biology in the News 


Brother H. Charles, F.S.C. 


Tue Case or THE VANIsHING Bark, Sports II- 
lustrated, November 30, 1959, pp. M5-MBs8. 

An interesting account of forest regions in 
the Pacific Northwest where bears are protected 
to the detriment of Douglas firs planted in cut- 


over forest regions. This is a good lesson in 


ecology and forest management. 
THe Farm You’re Payinc For, Life, 
November 30, 1959, pp. 22-31. 

Good bulletin board material. Wonderful 


pictures and some discussion of farming in small 
and in large scale. It could initiate considerable 
discussion of the farm problem. 

Douste ‘A’ IN 


76-80 


Biotocy, Life, December 
1959, pp. 


Wonderful pictures of a tenth-grader’s study 


of chicken embryo’s growth. You will want at 
least two copies of these pictures. Wonderful 
board 


bulletin material. 


Men on A Marain, Life, December 14, 1959, pp. 
1O1-111 

The solution of the farm problem is of con- 
cern to all of us. This article points out the real 
issues of the problem. It should provoke pro- 
ductive discussion and alert students to look for 
related 
political campaign. 


urticles coming up during the coming 


VMurk, Arnold Nichol 


son, Saturday Evening Post, December 19, 1959, 


Los ANGELES BATTLES THI 


pp. 17-19, 90-93 


How one city is trying to control air pol 
lution. Various phases of this manmade danger 
to the health of most living things in urban 
areas are described and possible solutions are 


discussed 


Vloosr. 


cembs¢ pp- 


Jack O'Connor, Outdoor Life, De 
48-51, 72-76. 

\ description of the moose and its habits as 
observed by one who has studied them in their 
natural habitats. Besides giving facts in an inter- 
esting manner it explodes some myths about 
moose 
Woop ror Gunstocks, Jack O’Connor, Outdoor 
Life, December 1959, pp. 66-71. 


gunstock? 


Did vou ever admire the wood in 


Where did it come from? What kinds of wood 
Why? This article gives 
vou the answers. It may cause you t prize some 


are best for gunstocks? 


old relic which has passed its shooting days. 


or tHE Mustanc, Dick Spencer Sports 
Afield, December 28-29, YI. 


Wild horses whose ancestors probably 


1959, pp. 
date 
back to the early Spanish horses brought here 
by the early explorers are hunted and sold for 
dog food. Should they be protected by law? 
What 


is the ecology of this situation? 


Book Reviews 


SrupyING INSECTSs, 


The Macmillan 


CoLLECTING, PRESERVING AND 
Harold Oldroyd, 327 pp., 
( fompany, New York, 1958. 
[his is a desirable reference book for the school 
a wealth of information but 
most high school students 


$5.00, 


library. It contains 
that 
should find it easily 
will find it invaluable as a guide for studying 


Is written so 
understandable. The teacher 


insects and as a source of suggestions for natural 


history projects. 


Frank N. Young, /ndiana University 
Working With Animats, J. Myron Atkin and 
R. Will Burnett, 88 pp., Rhinehart and Co 
pany, Inc., New York, 1959. 
Another inexpensive pamphlet in the Activity 
Series by these authors presents class-tested ex 


periences for the elementary science program 
Demonstrations, experiments, collections, and 
other activities are described. The emphasis 1s 
on the use of live material for study and observa 
tion of all 
aquaria and terraria and instruction for making 
included. A number of line 


drawings supplement the instructions or direc 


phyla. Suggestions for setting up 


cages are imuted 


tions. 


\iuriel 


Jeuschlein, Chicago Teachers College 


CLASSROOM 


Allvn and 


(SUIDANCE AND COUNSELING IN. THI 
Dugald S. Arbuckle, 397 


3acon, Inc., Boston, 1957 


$5.00, 


This well-w ritten book explains the need for 
guidance services, the role of teachers as guidances 
workers, and the processes and methods of coun- 
seling. Written for students 


teachers, parents, 


and interested laymen. 
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Education for Future Biological Scientists 


OSWALD TIPPO 
Chairman, Botany Department, Yale University, New Haven, Connecticut 


23rd North 


Professor Tippo is one of the leaders in biological science education who knew Dick 
\rmacost very well—both because of their mutual interest in this field and their mutual 
interest in all the various problems of the world which are discussed in that inevitable 
environment surrounding scientific meetings outside of the meeting room itself. As chair- 
man of the Committee on Education and Professional Recruitment of the AIBS, Profes- 
sor Tippo found Dick Armacost to be, like himself, a botanist, possessing a mutual friend 
in Professor Harry Fuller, and keenly interested in improving education in the biological 
sciences. Bystanders will never forget the fast repartee and conversation in which they 
engaged. This contribution is a revision of some remarks made before the North Amer- 
ican Wildlife Conference, and appeared in the 1958 edition of the Transactions of the 
American Wildlife Conferenc 


in the few minutes al- 
lotted to this paper I cannot give an exhaus- 
tive and comprehensive treatment of the sub- 
“Education for Future Biological Sci- 
entists,” since necessarily this would require 
detailed consideration of education in the 
elementary high school, college and 
shall, therefore, have to 
content myself with a few random comments 
and observations on education at the several 
lev els. 

With respect to the elementary school, 
increasingly recognized that more 
training in science should be given in the 
grades, for the children in these early 
have a very. natural curiosity which 
provides an ideal situation for the awaken- 
interest in science. This, of course, re- 
quires adequately trained elementary school 


It is obvious that 


ect 


school. 


aduate school. 


is being 


early 


Vcars 


Ing of 


teachers. This is not an easy requirement to 
meet since the teachers must be trained in 
so many different fields of science—the sev- 


eral phy sical sciences and the various biologi- 
cal sciences. It would appear that the early 
erades are ideal for the introduction of what 
called “nature study.” With a 
little encouragement from teachers and par- 
ents, young students will very readily 
take to the collection of plants, rocks, in- 
snakes, ete. Such collecting activities 
very logically to the study of life his- 
tories and ecological relationships of organ- 
rained teachers can recognize at this 
the gifted child and give him 
special encouragement. They can encourage 
such students to build up collections, to make 
observations in the field, and to maintain 
terraria, and similar grouvs of living 


used to be 
these 


sects, 


le: id 


ISTVIS. 


early st: ge 


aquaria, 


tv 


organisms. Such children can be stimulated 
to read in the field of science. It is from such 
field studies, such encouragement, and such 
reading that many a scientist has receiv ed his 
initial impulse to select science as a career. 
Finally, it would be well if the study ot 
foreign languages were introduced in the 
elementary school. Again the child in these 
early years is especially receptive to such 
study. 

Turning to the high school, I think most 
people are convinced that we should elimi- 
nate some of the fads and frills which have 
accumulated within the high school curricu- 
lum, and instead concentrate on the essential 
subjects. For those preparing for college, | 
would suggest the following program: (It 
may not “always be possible to follow this 
ideal program ‘but I think it would be help- 
ful to have such a model curriculum in front 
of us as something we should strive for.) 


1. Four years of English, including gram- 
mar, spelling, writing, speaking, litera- 
ture. 

2. Four years of foreign language study. 

3. Two years of history. , 

+. Four years of mathematics. 

5. One year each of chemistry, physics 


and biology. 


It is recognized that many good public 
high schools “and private preparatory schools 
have such a curriculum. Yet, it. is shocking 
to observe how many students reach the col- 
leges and the graduate schools without a 
foreign language and with little preparation 
in mathematics, not to mention deplorable 
training in English. The challenge of the Rus- 
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sians has emphasized once again the need for 
a complete change in the intellectual climate 
of the secondary Hard work must 
be made respecta le again. High school stu- 
dents as well as their parents must recognize 
that secondary school students must spend 
three hours each evening on home- 
work. High standards of competence and 
achievement must be established. [hose who 
do not measure up to these standards should 
be failed. Although I personaily am not in 
favor of using the summer period for formal 
would advocate that all 


schools. 


two or 


summer classes, | 


high school students be required to read 
eight to ten books during each summer vaca- 
tion. 


lurning specific ally to the high school bi- 
ology course, I will first call your attention 
to the necessity of having a teacher in this 
subject who is specially and broadly trained 
in the biological sciences. All too often high 
school is taught by the football 
coach or the physical education teacher or 
someone else not specifically trained in bi- 
ology. Naturally the subject has suffered 
from this sort of te: aching. All too often the 
high school biology course is based almost ex- 


biolc 


clusively on the reading of a textbook, where- 
as a secondary biology 
should involve laboratory and field ex- 
perience. In the past few years I have had 


the opportunity to examine two or 


good “school course 


Wor k 


some 


three dozen high school textbooks; as a 
whole, I find them full of scientific errors 
and very much out-of-date. In addition, | 
find that they lack balance. Some of them 
concentrate much too heavily on the human 
body and human phy siology; they are woe- 
fully inadequate in the field of bo tany. After 


all, biology is a study of both plants and ani- 
mals and so any course in the biological sci- 
ences which neglects plants cannot ‘claim to 
be biology. Plants occupy such a_ basic po 
sition in naturé that we can ill afford to neg- 
lect them. They are the only organisms 
which are able to take the carbon dioxide of 
the atmosphere and water of the soil and 
manufacture food. All animals, including 
human animals, are dependent upon plants. 
Therefore, it would seem basic that we study 
this process of food manufacture or photo- 
synthesis. Then, many biological con- 
cepts can be introduced with greater effec- 
plant materials. And so | 


too, 


tiveness by using 
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think we need to bring high school textbooks 
up to date, and we that they 
present a well-balanced treatment of the bi- 
ological sciences. 


must see to it 


It is my opinion that our educational sys- 
tem would be \ astly impr ved (spec ific: ally the 


high school program would be made more 
rigorous) and higher standards would be 
maintained, if all colleges, public and pri- 
vate, were to require entrance examinations. 
Ihe tremendous increase in young people 


who are seeking admission to the nation’s col- 
leges and universities has already caused an 
entrance examina- 
this practice will 


increase in the use of the 
tion, and | that 
spread in the years ahead. In 
private universities four to five thousand ap- 
plicants are taking entrance examinations for 
a thousand places in the freshman class. There 
Is every indication that competition for avail- 


believe 
some of our 


able places will become even more keen in 


the next decade. It seems only Common sense 


to screen our candidates and accept only 
those who are prepared for college work. 


colleges, 1 think most of 
of the undergrad. 
liberally-edu 
chemist, an 
field of 
pressure dev cloping 


to the 
rree that the task 
produce a 

biologist, a 
other 


urning 


( 


us will a 

uate college IS tO 
cated man—be he a 
historian or a student in 


learning. With so much 


some 


for the improvement of science teaching in 
the schools and colleges, there is some dan- 


ger that the pendulum may swing too far, 
that and physic: il scientists will 
concentr: ate too much tn the 


biologists 


fields of science 


to the detriment of their education in the 
humanities and social sciences. However, 
what this country needs is not narrowly 


scientific robots. but 
scientists but 


human values 


trained technologists or 
thinking are not only 
men of culture who recognize 
What do we mean by the term “liberally- 
educated man”? One of the and 
complete definitions which I have read in re- 
cent vears is the statement made in General 
Education in School and Coll ge.’ “The 
terms which describe this paragon of perfec- 
tion (the liberally-educated man) are almost 
as familiar to educators as the phrases of 
Declaration. ‘The liberally-edu- 
articulate, both in speech and 
feel for 


men who 


best most 


Jefferson's 
cated man is 
writing. He 


has a language, a re- 


‘General Education in School and College. Harvard 


Univ. Press, Cambridge. 1952 


Vol. No. 
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spect for clarity and directness of expression, 
and a knowledge of some language other than 
his own. He 1s at home in the world of 
quantity, number, and measurement. He 
thinks rationaily, logically, objectively, and 
difference between fact and 
opinion. When the occasion demands, how- 
ever, his thought 1s imaginative and creative 
rather than logic: il. He is perceptive, sensitive 
to form, and affected by beauty. His mind is 
flexible and adaptable, curious and independ- 
He knows a good deal about the world 
of nature and the world of man, about the 
culture of which he is a part, but he is never 
‘merely well-informed. He can use what he 
knows with judgment and discrimination. He 
thinks of his business and profession, his fam- 
ily life and his avocations as parts of a larger 
. parts of a purpose which he has made 
Whether making professional 
) personal decision, he acts from maturity, 
which comes ultimately 
other persons, other 


knows the 


whol 


his own. 


nce, perspective, 
from his knowledge of 
times and places. He has 
convictions, Which are reasoned, although he 
cannot always prove them. He is tolerant 
bout the beliefs of others eer he respects 
neerity and is not afraid of ideas. He has 
values, and he can them to 
others not only by word but by example. 
His personal standards are high; nothing short 
of excellence - satisfy him. But service to 
od, not satis- 
faction alone, is de purpose his excelling. 
\bove all, the liberally peta man is never 
type. He is always a unique person, vivid 
in his distinction from other similarly edu- 
while sharing w ith them the 
traits we have mentioned. A_ liberally-edu- 
cated man demands freedom. ‘We call those 
tudies liberal. wrote a Renaissance educator, 
hich are worthy of a free man’... and 

e might add today, of a free society. Edu- 

( ition designed to free individual human be- 
inos from the limitations of 
and provincialism makes sense only 


proble 1s, other 


society or to his ¢ 


cated persons, 


ignorance, 
prejudice, 
in a free society and can flourish only within 
such a society. By a free society we mean 
one based on the belief that individual per- 
sons are ends in themselves, that men are 
reasonable beings, equal in rights, and that 
eovernments exist only to foster their free- 


dom. When totalitarian dictatorship triumphs 


in the modern world, truly ‘liberal educa- 


BIOLOGICAL SCIENTISTS 27 


tion’ is the first object of attack, since it is 
one of the most obvious bulwarks against the 
brutalization and atomization of the individ- 
ual. To put the matter another way, a demo- 
cratic society can never develop if the in- 
dividuals composing it are merely specialists 
with no significant knowledge or beliefs held 
in common. The only way to organize a so- 
ciety of pure experts w ho have little or noth- 
ing in common w ith each other is through a 
dictatorship. On the other hand, the ideal 
democratic society, if there were one, would 
see to it that its specialists were liberally- 
educated men. Liberal education and the 
democratic ideal are related to each other in 
a thousand ways. It is not too much to say 
that they stand and fall together.” 


One should expect, therefore, that the fu- 
ture biologist or any scientist, for that mat- 
ter, should be exposed during his college 
years to such humanities and social sciences 
as philosophy, history, psychology, political 
science, economics, literature, fine arts, and 
music. Conversely, the student who majors in 
the humanities or the social sciences cannot 
be considered a truly liberally-educated per- 
son if he has not had education in the sci- 
ences. | think it is indefensible in this day and 
age in which science and scientific thought 
loom so large that some of our colleges of 
liberal arts still require but one year of a sci- 
ence. It seems to me that it would not be too 
much to expect that a nonscience major take 
at least one year of college mathematics (in- 
cluding some calculus and statistics), a year 
of the biological sciences, and a year of the 
physical sciences. In a slightly different con- 
nection it has always seemed an oddity to 
me that so many of our engineering students 
leave college with no biology. It would ap- 
pear re: asonable that the individuals who do 
so much to change the basic landscape with 
bulldozers and other heavy equipment should 
know something of the basic principles of bi- 
ology. They ought to know something about 
the man: igement of vegetation and something 
about the structure and functioning of human 
beings. 

Focusing attention specifically on the first 
course in “college biology, | am struck with 
the great div ersity among such courses. | am 
not one to advocate uniformity, but I de feel 
that some of these courses are subject to crit- 


icism. Some of them seem to have a pre- 
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medical bias because of the large number of 
premedical students who are enrolled. And, 
therefore, there is an overemphasis on the 
human animal, neglect of such 
important areas as taxonomy, ecology, natural 


resulting in 


history, etc. Many of the courses lack field 
work, which seems to me unfortunate. Too 
often the biology course 1s actually a course 
in zoology masquerading as biology. Lhe 


study of ‘plants and botany is short- changed. 
| would plead for a well-balanced course 
rather than for which has a 
chemical approach, or an_ ecological ap- 
proach, or a morphologic: al approach. Instead 


the course bio- 


it seems to me that the course should include 
the important principles and fundamental con 
all the basic fields of biology, 
taxonomy, evolution, 
Similarly the cur 
often 
heavily 


cepts of such as 


genetics, ecology, mor- 
phology, and 
riculum for the 
some 


biochemical 


phy slology. 
major lacks 


weigh it 


biology 
balance. institutions 
on the 
such classic disciplines as taxonomy and evo 
lution. In other institutions, perhaps too much 
emphasis 1s placed on morphology and taxon 
omy to the exclusion of the newer fields of 
biochemistry and genetics. The future 
oist not only be liberally-educated in 
the broad but he 
rounded in the various biological disciplines. 


side to the exclusion of 


biolo 


must 


sense, must also be well 


to the graduate school we 


time all 
oraduate 


When we come 


find that at the present too many 


their studies 


students enter 


up 
lacking one or both of the required foreign 


must use up \ aluable or: 1d 


languages. 
uate school time to study languages which 


should have been mastered in the high school, 


if not in the elementary school. Because of 


poor preparation in college or because of 


faulty counseling, they do not have the neces 


courses in mathematics, physics 


training In mathematics, 


sary basic 


and chemistry. Basi 


physics, chemistry. foreign languages, not 


Enelish, are the 
raduate 


and the 


to mention 
bility of the o 
high sayy the graduate school must put its 
individual advanced 


proper 


under: college 


primar mphasis on 


study ak original research. 


You may well ask how all these desirable 
changes are to be brought about. | rather 


suspect ‘diene the whole matter is such a com 
plex ind difficult problem that nothing less 
than a complete re yrientation of our national 


culture and ideals will even come close to 
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improving the situation. Unless the American 
people develop a real respect for intelligence 
and the intellectual life, little will be accom 
plished. Dr. Alan IT. Waterman, Director of 
the National Science Foundation, in compar 
ing research in this country W th certain 
Europe: in countries has this to say: “The 


moral to be drawn from all this is that the 
relative strength in fundamental research in 


the European countries is the result of their 
learning, for teaching 


genuine respect for 


for fundamental research—an attitude which 
we as people have never had ta the same 
degree . . . At the present time, the United 


other countries—cer 


countries—in the 


States lags behind most 
tainly all of the leading 
understanding, respect, 
learning in general and science in particular. 


ind prestige accorded 


In the words of Alfred North Whitehead 
“In the conditions of modern life the rule is 
absolute, the race which does not value 
trained intelligence is doomed.” 

Central in all these considerations is the 
problem of attracting and retaining a large 
number of top quality teachers. The blunt, 
unvarnished truth is that this will requir 
substantial increases in salaries, 


doub ling or even tripling present stipends 


If the American pub lic genuinely wants more 
and better teachers, it will have to foot the 
bill. Society mst be made to recognize that 


things, you get only what vou 


here, as in all 
pay for. If vou are willing t 
ittract 


) pay respectab rl¢ 


will 


salaries, you retain some of 
the best minds. If vou continue the present 
salary levels, vou will be saddled with the 


zombies—and 


misfits, the second-raters, the 
perhaps a few dedicated individuals, but not 
Oscar Handlin writing in 


1956 Atlantic Vonthly de 


enough. Professor 


the September! 


scribes the. situation as follows: “Salary” in 
our society 1s an inescapable measure of the 
desirability of a job. There was a time when 


the schoolmaster stood very well in the com 


munity by that standard. Few occupations 
now rank as low in terms of earnings a: 
teaching. [he average annual wage in el 
mentary schools ranges from $3,000 in smal 
towns to $4,800 in large cities: in high 


1 


schools, from $4,000 to $5,000.” I will spare 
you the customary comparison of teachers’ 
salaries with those of janitors and garbage 


collectors. 


Recently, the Ford Foundation gave the 
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priv: ately-endowed colleges a shot in the arm 
by appropriating $210,000,000 for salary im- 
provement. We need similar efforts on a far 
more extensive scale and at all educational 
levels. It has been estimated that it will re- 
quire $15,000,000,000 in the next decade to 
bring professional incomes to the level of 
comparable professions. You will note that 
this estimate is for professorial salaries only, 
and leaves untouched the elementary and 
secondary Beardsley Ruml, New 
York financier and economist, addressing a 
Conference of the Association for Higher 
Education in March, 1956, urged that college 
faculty salaries be tripled. Under his plan 
professors would be paid up to $30,000 
a year, with an average salary of $15,000. Let 
us hope Mr. Ruml will be as successful with 
this scheme as he was in introducing his plan 
for paying federal income taxes in install- 
ments. Few teachers are looking with any 
great glee to the prospect of sw elling enroll- 
iments in the next few years. However, one 
of the expected by- -products of the tidal 
wave of students will be that the law. of 
supply and demand will force salaries to 
more reasonable levels. In any case, establish- 
ment of higher salaries at all school levels is 
an important, if not the most important an- 
swer to the problem of recruiting better and 


schools. 


more teachers. 

Equally important and inescapably linked 
with “ye salary question is the matter of sta- 
tus * prestige of the teacher, or more ap- 
wate Se the lack of prestige. Professor 
Handlin, in the same article in the Atlantic 
Vonthly cited before, has this to say about 
the status of the schoolmaster: “Americans 
have fixed the schoolmaster in a lowly status 
because he has fallen markedly in their es- 
timation in the last fifty years. The lawyer, 
the newspaperman, and doctor, are active 
and powerful. Ur. District Attorney, Editor 
Steve Wilson of Big Town, and Medic get 
things done. But who can respect Our Miss 
Brooks, a female eager to be married, but un- 
successful and therefore condemned to re- 
main in the classroom; or her male counter- 
part, the ineffectual bumbling Mr. Peepers? 
Such people, incapable of the real work of 


the world, deserve no more than amused 


tolerance. ‘He who can, does. He who can- 
not, teaches,’ goes the old saw; and the nick- 
name ‘the Professors’ 1S used with comic dis- 
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paragement. The caricature is certainly out 
of place in a society the welfare and security 
of which depend on its laboratories and its 
libraries. It is the product of crass material- 
ism but it is nonetheless widely held; and it 
determines the American attitudes toward the 
profession.” 


The salaries and status of high school 
teachers will be adequate when you, as a 
father, are ready to advise your own son to 
go into high school teaching. Adequate sup- 
port of teachers’ salaries in the whole edu- 
cation system is possible but it require the 
complete reorientation of national values. 
When we consider the millions of dollars 
which are spent for cosmetics, for tobacco, 
for alcohol, for chewing gum ($271,000,000 
each year), for the control of bad breath 
and yellow teeth, for the elaborate fins on 
oversized motor cars, and for the salaries of 
the Elvis Presleys and the Jayne Mansfields, 
we need not ‘despair about the available 
sources of wealth. We need only the will to 
choose what is really important for the na- 
tional welfare. 

1 would make a special point here that this 
plea is not merely for the improvement of 
the lot of science teachers, in high schools 
and colleges, but for all teachers of all sub- 
jects at all levels. I think it would be most 
unfortunate if the current hysteria over Rus- 
sian science should lead to the establishment 
of differential pay scales for science teachers 
and to the dev elopment of preferential treat- 
ment for teachers of science and students of 
science. We need to improve and support all 
education at all educational levels. 


New England TV Program 


Ihe Children’s Museum of Boston, the Mas- 
sachusetts Audubon Society, and the Boston 
University School of Education will sponsor 
a new series of TV programs called “The 21” 
Classroom.” The series will be produced by 
WGBH-TV. Dr. Charles Wolcott, photog- 
rapher and special Svlvania Award winner for 
“Discovery” is director of the project and 
program producer, Schools in the New Eng- 
land area will be interested to utilize this 
series in their teaching, and other schools 
throughout the country will be interested to 
see how this fine series is effective for possible 
use in other local areas. 
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Preparation of Models for Use in Biology Class 


ALFRED T. COLLETTE 


Syracuse University, Syracuse, New York 


| ihe author was Dick’s first 


conversation 
telli 
‘Richard R. 
University 
number of 
‘far- 
Svracuse 
strangel) 
Armaccst’s 
education, 


as Dual Professor of 


fetched’ for the tume but are 


Dick had 
enough they 
and 


as 


were 


keenness sense of 


scienc< but 


graduate 
Science Education at Syracuse University. 
infected his students with enthusiasm when you saw 
at science meetings. But perhaps the author’s own words are 


Armacost spent ten years of his professional career at Syracuse 
Botany 
special training programs for science teachers which were regari led 
today 
great deal of foresight. He always had a good idea and 
always good! 
humor 
elaboration is not 


and Science 


student and _ is Professor of 
You could readily perceive how Dick 


Dick and Al in hilarious 


now 


more 


He instituted ; 


| duc: won. 


regarded as outstanding. W hile at 


Dick 
held of 
respected and ad- 


\luch more can be said about 


and his leadership the 


necessary. | le Was 


mired by the students he guided. This article is written in appreciation by one 
of his students who knew him well.” 
Classroom situations in biology often arise resin sold in spray cans as artist's fixative 


in which multiple copies of some object o1 
model would be useful. Methods of using agar 
gelatin to produce molds from which copies 
in plaster of Paris may be cast have been de- 
scribed in many publications. 
ire seldom able to be used for more 


These molds, 


however, 
than a casts. will describe 
mold-making method which LIQUID 
RUBBER (Manufactured by Bersted’s Hobby 
Craft. Inc.. Monmouth, Hlinois) available at 
artist's supply houses, and which may be used 
produce molds of nearly indefinite life. 


1. Select the 


few [his article 


uses 


ion and preparation of origi- 


restrictions discussed 


nal.—Subject to certain 

below, almost any object of any material 
may be used as the original from which a 
liquid rubber mold may be made. Preserved 
biological specimens, fossils, plaster models, 


The fol- 


lowing points should be considered in the se- 
an 


and wooden objects are all suitable. 


lection of the object be used 
nal 

(a) Surface texture and quality.—As far 

as possible, objects having marked porosity 

in the surface should be avoided. The liquid 

rubber used in making the mold will enter 

any pores which may be present, making it 


difficult to separate the mold from the orig- 


inal. If the use of a porous original cannot 
be avoided, this original should be sealed 
at the surface with shellac or the acrylic 


material before the liquid rubber ts applied. 
[his 1s pene) true if the original is 
of Paris, the 
liquid rubber will soften the 
the 


yd spoiling of the mold 


unfinished plaster SINCE watel 
present in the 
plaster surface, resulting in destruction 
of the 
Surface 


high 


original 
can bye 
fidelity. 


textures 
ot 
irregularities, 


reproduced with a 


devrec Skin texture, sur 


be very 
In many 


Whe re 


original 


will 
ast 
sire d. 


and grain 


face 
final plaster ¢ 
be de 


surtace of the 


apparent nm the 
cases this 1s, of Course, 


it is not desired, the 


should be as tree from detects possible 
to minimize the amount of working neces 
sary on the final cast. As an illustration, 


fingerprints left in a plasticine original will 


be clearly visible on the finished model! 
(b) Undercutting.—Since the finished 
mold is flexible, a moderate amount of un 


dercutting in the original may be tolerated. 


If the model is ro ighly disc shaped, how 


mold 1 


when the 


ever, s prepared according 
to the process desc ribed below, care shou iq 
be taken to insure that the undercuts are 
filled in with the liquid rubber and that 
the mold itself is not undercut. The rela 
tion between mold and_= original under- 
cutting is shown in Figure Tig 


(c) Shape of the ori ginal. Lhe flexibility 
of the mold allows some freedom of choice 


in selection of original objects to be du- 


| 

| 

| 
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Figure 1. The relation between the mold and the 


iginal undercutting. 


plicated. preserved frog, 
may be duplicated, as well as 
Extreme irregularity, however, is 
to be avoided. Flat, disc- -shaped objects 
present certain difficulties in mold-making, 


which will be discussed later. 

(d) The plasticine original.—In many 
ways, the plasticine original i is most suitable. 
(here is no surface texture or graininess 
problem, and the shape of the model may 
as it is made. 


for example, 
a frog dis- 


secnion. 


be regulated Ihe most neces- 
sary precaution in the use of ¢ 1 plasticine 
original is the prevention of surface marls 
result of the working process. 
Fingerprints, tool marks, etc., will appear 


I< ft as a 


Figure 


2. Preparation of the plasticine original. 
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in the finished cast, and must be sanded or 

worked off. Figure 2 shows the preparation 

of a plasticine original. 

2. Preparation of the mold.—The mold- 
making material is a latex suspension which 
hardens when exposed to air, leaving a flexible 
rubber mold. The original should be placed on 
a flat sheet of cardboard. If the side of the 
original object next to the cardboard is ir- 
regular, the space between it and the card- 
board may be sealed with plasticine pressed 
into the space and smoothed to conform to 
the shape of the original. Enough coats of 
the liquid rubber to form a mold (about 1/8- 
3/16” thick) should be brushed on the object 
so that the thickness of the mold is between 
1/8 and 3/16” thick. Normally, 15-20 coats 
will be adequate. Each coat should be allowed 
to dry thoroughly before the next coat is ap- 
plied. Drying may be detected by the color 
change of the rubber material from a pink to 
dark red. Figure 3 shows preparation of the 
mold. 


Figure 


3. Preparation of the rubber mold. 


If the original is roughly disc-shaped, the 
mold may show a tendency to w arp or dis- 
tort when plaster is poured into it. This iy 
be overcome by pouring a plaster back-up. 

cardboard dam is formed around the a at 
from which the original has not yet been re- 
moved. This dam, which should be about two 
inches from the mold at all points and four 
inches higher, may be sealed to the cardboard 
on which the mold has been made with plas- 
ticine. Plaster is then poured into this dam 
and allowed to harden. When hardened, 

will form a support for the mold which will 


o> 
te. 
MOLO 
be 
3 


after 


prevent distortion. The mold itself may, 
cemented 


the original has been removed, be 
to this back-up with Pliobond cement. In this 
should not have any under- 

Figure 4 shows back-up 


case, 
cutting 
preparation. 


the original 
whatever. 


\ 
\\ Ie CARDBOARL 
INN Y_\ ORIGINAL & MOLI 
~ 
{ 
NI PLASTIC INE 
4 
} 
Fis 4+. Preparation of the back-up. Plaster ts 
( ed iro t cardboard dam until the mold 
covered to a depth of two inches 
3. Making the cast.—Casts are made by 


pouring plaster directly into the mold. The 
mixed to about the consist 
lhe container 
has been mixed should 
bring bubbles to the 
plaste r Lhe 
pouring lip or rim of the container should be 


ylaster should be 


ency of heavy cream. in which 


the plaster be tap ed 

shaken gently to 
surface before the is poured. 
brought as close ta the mold as possible, and 
the plaster should be poured gently and with- 
out splashing to avoid trapping air bubbles 
| he mold 


after 


in the model as shown in Figure §. 
cently 


should also be shaken or tapped 


: 
Figure 5. Pouring plaster into the mold. The con 
tainer is held close to the mold, and poured gently 
to avoid air bubbles. An old coffee can bent to 
for 1 pouring spout is good for mixing and 


plaste! 
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the plaster has been poured to bring air 


bubbles to the surface. : 
Lhe mold should be coated with 1 separa- 
tor such as green soap or cooking oil to sim- 
plify removal of the model. When the plaster 
may be from the mold. 


‘dried 


removed 
thoroughly 


has set. it 
It should be 
finished 


before it is 
stand in a 
warm place overnight, or by heating it gently 


either by allowing it to 


for two or three hours in an oven about 


150° 

4+. Finishing the \fter 
model ts thoroughly dry, it may be painted as 
Any 


sanding or 


he plaste: 


desired. necessary Surface preparatiol 


carving should be done first. 
Number 400 wet or dry sandpaper works well 
rol sanding, while woodworking tools are 
satisfactory for carving. 


lempera or poste paints are ideal for 
finishi ng plastet models. [he paint may be ap 
plied directly to the raw plaster, or the plas 
with ight 


latte) procedure will 


ter may be sized two very Coatws 
ot acrylic spray. 
surface of the 
taken that the 


is this wall seal 


sult in a higher gloss on the 


finished model. Care should be 


sizing Coats are not too heavy 
the plaster completely a id prevent the poste! 
After the 


coats of acrylic. resin 


adhering. model is 


paint from 


painted, several more 


should be sprayed on to protect the finish 


and prevent it fron aking. Figure 6 shows 


a model which has been finished by the proc 


ess described. 


Vow Wodel, If desired. the 
model may be mounted on a suitable stand 
Light models may be mounted by glueing 
them to this stand. Heavier models may be 


Figure 6. The finished model 
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mounted by drilling them for dowels, or by 
inserting a mason’s lead plug. The stands 
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should be weighted to prevent tipping and 
possible damage to the model. 


Algae in Space 

[he main barrier to man’s reaching other 
planets may not be heat or weightlessness or 
inadequate thrust—it may be a question of 
food. A round trip to Mars, with conventional 
feeding methods, would require tons of food, 
water and oxygen for each member of a 
space crew, since the trip would take at least 
two or three years, according to an Ameri- 
can Chemical Society monthly. Because each 
requires roughly a thousand 
tons of thrust, this weight of food becomes 
unmanageable, it is pointed out. 

\ possible answer is the creation of a cycle 
of nature in the og ship, in which man is 
\ report from the Uni- 
versity of Texas is based on experiments with 
common algae, or sea weed, said to be “the 
leading contender” to join man in such a 


ton of cargo 


a part of the cycle. 


cvcle. 
Jack Myers, a botanist and zoologist at the 
reports that 2.5 to § pounds of 
the alga Chlorella pyrenoidosa can absorb gs 
carbon dioxide exhaled by one man and, 
turn, provide his needs for both oxygen fe 
food, with some minor supplementation. This 
can be continued indefinitely as long as light 


and nutrients are supplied to the algae, he 


uNnIVC rsity, 


Says. 

‘Although using algae in a closed system 1s 
theoretic ally possible, there are many dif- 
igineering problems which must be 
solved before it becomes a reality. Algae will 
need illumination, using solar or artificial 
light. They must be aerated and their popu- 
lation density must be controlled. Scientists 
must find a way to harvest them and trans- 
mute them into a form acceptable as food. 
The) must also design a minature processing 
plant to handle human wastes. Another prob- 
lem controlling the cellulose build-up which 
To further complicate 
all these requirements, there is the all-impor- 
tant weight limitation, plus the fact that the 
Svstem must operate in the zero- gravity state. 

“There are two very strong objections to 
algae as food for the spaceman. 
The first concerns the one-food diet aspect; 
the other concerns algae’s aesthetic values- 
flavor, odor, textural quality—or lack of them. 


ficult er 


Is certain to occur. 


the use of 


“Lack of variety is a big drawback. How 
long a man can stand an unvaried diet is the 
subject of much debate, but it has been hinted 
that even the best steak becomes tiresome 
after three days if that’s all there is to eat. 
And who dares classify algaeburgers with 
steak?” 

\lost estimates have it that a closed system 
will not become practical for at least 10 
years, although some are willing to gamble on 
five years. Most agree, however, that it won’t 
be needed for 10 years because other food 
forms will satisfy the needs of short space 
flights. 


High School and Mathematics Journal 


\ new publication for high school students 
written by them has been issued in pilot form 
as the High School and Mathematics Journal. 
Ihe editor is Edwin M. Fields, Hellems Annex 
318, University of Colorado, Boulder, Colo- 
rado. C opies may be obtained from Mr. Fields. 
It is an interesting compilation of project re- 
ports by high school students in the Colorado 
area. 


Another Teaching Aid 

Problem Soiving Through Science is a new 
booklet prepared by the Northern California 
Science Committee as a result of four years 
work by science teachers in this area. A great 
many stimulating ideas may be found in the 
publication for science teachers in all fields. 
Copies may be obtained from the Committee 
Chairman, Mr. Eugene Roberts, Polytechnic 
High School, San Francisco 17, California. 


Ihe American Cancer Society has just 
egret a Filmstrip Kit on “The Cancer 
Challenge to Youth.” The color filmstrip 
presents the basic story of cancer graphically 
in a clear and absorbing way. A fifteen min- 
ute record accompanies the filmstrip, and its 
main emphasis is on the nature and history of 
cancer as a disease and a major health prob- 
lem. Something about normal and abnormal 
cell behavior, diagnosis and treatment of the 
disease is also taken up. 


l 
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Why College Coordinators of Science Education? 


RICHARD L. WEAVER 
University of Michigan 
Ann Arbor, Michigan 


Dick Weaver another 
jousts they had with each other. 


Was 
to their sparring. 
They 


variety of subjects. 
both fought for. 


of NABT. This they 
of Conservation and Education 


good friend « 
It was always interesting to stand by 
At meetings one could 
had many things in common, 
Pro fessor 
at Michigan. 


Dick's who enjoyed the verbal 
and listen 


alw ays find the two about a 


arguing 
but one was the welfare 


Weaver is Associate Professor 


universities 
coordinators. 
of the first large 
position and in fact has two 


Only a 
full-time 
was one 


few and colleges have 
Purdue Uni 


universities 


science 
versity 
to establish such a 
—one in physical science and one in biological 
More recently Indiana University 
position of science coordinator, fol- 
Michigan State Ll niversity. 
had 


science. 
created a 
lowed closely by 
Where 
education departm ents, many 
given to coordinators are handled by 
education staff 
Cornell University 


colleges h ve strong science 
responsibilities 
science 
such as 


Uni- 


members. Schools 


Harvard University, 


versity of Florida, Florida State University, 
Ohio State University, Atlanta University, 
and the University of Wisconsin have been 


able to provide strong college leadership and 


coordination. lowa State I eachers College, 
Kansas State Teachers College at I mporia, 
several of the University of New York 


Teacher Training Units, and several in Cali 
fornia have likewise provided strong science 
education leadership, which have served the 
college well and also provided national leader- 


ship in professional organizations and projects. 


Qualifications Needed 


have made 
institutions 


[Those science educators who 
significant contributions in their 
and nationally have usually had strong science 
backgrounds. This has been matched by first 
hand experiences in public schools and an 
understanding of public school problems and 
methods of teaching. 

In some cases college scientists or educators 
have tried to serve in one of these positions 
without public school experience but usually 
without great success. 


\ doctoral 
requisite for such positions. 

An ability to well and easily with 
people of varied interests, abilities, and views 


degree is now almost a pre- 
work 


is also a prerequisite. 


Not all college coordinators have been 
given the same kind of responsibilities, but 
some of the things which need to be done 
or are being done by some will be described. 


Institute Leadership 


One of the newer responsibilities has grown 
out of the National Science Foundation sup- 
ported institutes for science teachers and high 
school students. The preparation of proposals 
to the Foundation and the 
institutes or coordinating the 
dents have handled by 
nators. 

Usually 


at least meetings of representatives of various 


directing of the 
work with stu- 
coordi- 


been science 


this work involves committees or 


science fields or departments. 


Science Methods Courses 


Since science methods courses need _ in- 


structors with strong science backgrounds 

well as public school experience and et 
standing, the coordinators, if 
with this combination, are likely the 


qualified to teach them. Several do teach such 


science chosen 


best 


courses. 


Science Education Majors 


\lany times the undergraduate science edu- 


cation majors receive their counseling from 
college instructors unfamiliar with public 
schools. Science coordinators and educators 


should handle these wherever possi le 
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Likewise in schools without science educa- 
tion departments, the people desiring to do 
graduate work in science education often 
cos difficulty finding adequately trained and 
experienced advisors. The science coordinator 
would be especially well qualified to serve 
in this capacity in the absence of a science 
education department. 

lhe science coordinator could work with 
high schools in the service area of the college 
to locate and supervise practice teachers in 
science. Of course, where science education 
departments are organized this is usually han- 
dled by these staff members. 


Science Materials Center 

\lany uses can be made of a science mate- 
rials center. Teachers in preparation and those 
in-service need access to the newest in printed 
and audio-visual science materials and science 
equipment. Librarians, curriculum commit- 
tees, administrators and many others will use 
and appreciate such a center. The science co- 
ordinator can organize and supervise such a 
center. 

Purdue University has two centers, one in 
phy sical science and one in biological science. 
This can easily be justified larger univer- 
sities. In fact a third one to cover the earth 
sciences might be feasible. 

If courses of study in science, svllabi, and 
units in science are collected many public 
school curriculum committees would find it 


very helpful. 


Curricu'um Advice and Help 

In addition to supplying the above mate- 
rials, the science consultant or educator should 
be able to work with public school Curricu- 
lum Committees in evaluating their science 
programs and revising them, or building one 
if a program has never been designed for all 
of the grades. 

Likewise the science consultant should be 
able to work with staff members or commit 
tees from the various science departments to 
prepare plans for suitable science instruction 
for teachers. Coordinators trained and experi- 
enced specifically in ang biological, or 
earth sciences are likely to be more able to 
help plan specific courses. 


College-Wide Comritiees 
\lany larger universities where separate 


colleges schools operate almost inde- 
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pendently of the other units have special 
problems which usually need a school-wide 
committee to resolve. The science coordinator 
can help establish such a committee and 
serve as the catalyst to keep it operating ef- 
fectively, either as chairman, secretary, or 
project or program director. 

Such coordination has been needed in situ- 
ations such as at The University of Michigan 
where staff members trained and a 
as science educators located in the School « 
Public Health, the School of Natural Re. 
sources, and the Medical School have desired 
to help with training high school science 
teachers, but no coordinating Committee was 
available to permit discussions, planning, and 
evaluating. 

Where teacher-training committees exist, 
perhaps sub-committees on science education 
could be established. 


Extension Courses in Science 


If the college or university is engaged in an 
extension program, the science coordinator 
can work with the various science depart- 
ments and the extension service to see that a 
rich offering of suitable science courses is 
offered to teachers at the various centers. 

Ihe National Science Foundation has been 
sponsoring special science courses during the 
school year which can be offered on Saturdays 
or in the evenings. The science coordinator 
can help design the program and assist in the 
execution. 


Professional Leadership 


The relatively few science coordinators on 
campuses have given liberally of their time 
and services to assist state and national or- 
ganizations, federal programs, and state sci- 
ence committees. They have held many posi- 
tions of responsibility ‘and leadership. Colleges 
and universitics have achieved recognition in 
science education as a result of this service. 


Role of National Science Foundation 


The National Science Foundation could 
serve a very useful function by helping col- 
leges and universities without science co- 
ordinators or science education services to 
establish such positions for a three-year pe- 
riod. Colleges could be stimulated to ‘consider 
the merits of such work by offering financial 
inducement for the initial period. This would 
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help the institutions plan more specifically for 
long-range objectives and not be limited to 
short-range stop-gap projects. 


Conclusion 
It is obvious that one person serving as 
science coordinator could not possibly handle 
all of the responsibilities described above. He 
could be very effective in handling some of 
them and in getting most of the others satis- 
factorily handled by others. His success might 
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well be judged by the degree to which he 
could work himself out of the various re- 
sponsibilities. 

[he pioneering work of Dick Armacost at 
University and recently at 
Purdue University in showing how effective- 


ly science coordinators can guide the science 


Syracuse more 


long 


education on a large campus will be : 
remembered and respected by all of us en- 


raged in science education. 


Book Reviews 


GENERAL Brio.tocy, ith edition, William C. Beaver, 


775 pp., $6.75, C. V. Mosby Company, 5t. 

| OuIS, 1958 

[he presentation of subject matter has been 
irranged into six parts and numerous chapters 
so that selections and omissions may be made. 


Emphasis has been placed on various phenomena 
including embryonic development and morpho 
ylants and animals; physiology of mus 


genesis 1n 


cle contraction: hormones and insect activities; 
biochemical and biophy sical phenomena, genetic 
limproven ents: evolution; interdependence among 
organisms; pebble culture man; diseases; national 


parks. 445 illustrations. 


Woopy PLANTs. Winter, Earl L. Core and 
elle P. Ammons, 218 pp., $2.75 paper, 34.00 
cloth. The Boxwood Press, Pittsburgh 13, 1958 

\ manual to identify trees and shrubs in win 
ter. Profusely illustrated with line drawings. 


Covers the northeastern parts of the United States 
ind Canada. The 
the southern boundaries of Virginia and ken 
VMiissouri and 


southeastern limits are fron 


tucky. the western boundaries of 


lowa, and the 49rl parallel of latitude through 

Quebec and Ontario to the northwestern corner 

of Miunnesota 

THI NCONSCIOUS IN Hisrory, \. Bronson Feld 
man, 269 pp., $4.75, Philosophical Library, 


New York, 1959 


I hese essavs are an effort to work out the « hiet 
human development. The 
with a contribution to analytic theology, 


motives of volume 
opens 
exploring the conversion of the Western world 


to “salvation of the Jews,” inquires into the mod 


ern vthology of revolution and war as shown 
by the popular cult of Lincoln the Liberator 
[here follows a study of character and con 
science in nationality and a searching of the hid 


den springs of social devotion and political pride. 


\VIANAGEMENT OF AppicTIoNns, edited by Edward 


Podolsky, 413 pp., S7 
New York, 1955 


This 


50, Philosoph cal Library, 


addictions to 
alcohol and various drugs by leading authorities 
in the field. The addiction are 
thoroughly explored and methods of therapy 
are presented in detailed form. While this book 


volume is a discussion of 


mechanisms of 


is intended primarily for physicians, it will also 
prove of interest to psychologists, sociologists, 


and others interested in the problem of addiction 


ELEPHANTS, Richard 


S35 .00 


York 


irrington, 272 


Basic Books, Inc 59 Fourth Ave., New 
3. 


This 


dotes 


well documented account—rich in an 


relates the natural and evolutionary his 


tory of the elephant and describes its role in 


incient wartare, in art, religion and folklore. in 


commerce, and in show business. This is a sur 


vey of elephantology told with warmth and 
humor, coupled ith scholarship which will en- 
gage the general reader as well as the palaeon 


tologist, the naturalist, and the social historian 


\. \ 
New 


and 


INsipe THE Livinc Cer. | 


Books. Inc 


Butler, 174 pp.. 
York. 


chemist has re 


$3.50, Basic 1959 

This 
duced the 
lite, heredity, 


ind the 


noted bioph VSICIST 


many sided INGUITICS on the nature ot 


growth, old ive, ise ise, de ith. 


activities of the human brain into a fas 


cinating story. He presents a clear, non-technical 


iccount of the make up of cells, the mechanisms 


by which they function, their reactions to radia 


tion and other foreign influences, their trans 
formation into the malignant cells of cancer. and 
manifold forms of 


their organization and _ roles 


in the body. 


Dictionary or Dirretics, Rhoda Fllis, pp., 

$6.00, Philosophical Library, New York, 1956. 

\ compilation of terms and references related 
to diet and diet therapy. Particular emphasis has 
been placed on the practical application of diet 
with respect to the background, food habits, eco 
nomic status, as well as the physiological needs 
of people inside or out of the hospital environ- 


ment 


Armacost and the General Science Handbooks 


WALTER A. THURBER, Syracuse University, Syracuse, New York 


beautifully when he wrote the editor, ‘ 


Ihe author is a professor of science education at Syracuse University, and 
it was in the state of New York that he first became acquainted with Dick 
Armacost. An authority on elementary science education, Walt Thurber was one 
of his friends about whom Dick alw ays talked with real affection and respect. 
They had even agreed to collaborate on a book. But the author summarized it 
‘I have failed completely to describe the 
part Dick really played in the handbook project—his seemingly casual attitude, 
his facetious comments, his mocking grin, all of which seemed somehow to bring 
out the best thinking of those with whom he was associated. But how could | 
describe this to those who did not know 


him?” 


[he three general science handbooks pro- 
duced by the New York State Education 
Department have influenced science teaching 
far outside the geographic area for which they 
were designed. At least two other states have 
eproduced them in. their entirety. The in- 
ternationally known UNESCO ‘publication 
on science teaching is based upon the first 
rwo of the series. And several commercial 
publications have been influenced by the 
handbooks, some being no more than thinly 
disguised copies. 

The original handbooks list the name of 
Dr. Richard Armacost as a member of the 
General Science Syllabus Committee which 
prow luced the syllabus on which the hand- 
books were based. This brief credit in no 
way gives an adequate picture of Dick’s role 
in. the development of the handbooks. Dick 
was involved in the project from its very 
beginning and contributed mightily to the 
original conception. 

In the mid-forties, Dick was appointed to 
the New York State Regents General Science 
xamination Committee, a committee that 
was handicapped by the lack of a satisfactory 
statewide syllabus upon which examinations 
could be based. As those who knew Dick 
might suspect, the atmosphere in w hich the 
committee changed immediately. 
Fveryone was more relaxed but at the same 
time more attention was given to the accu- 
racy, the conciseness, and the clarity of the 
proposed questions. Dick had a special talent 
for showing up muddy thinking in his chosen 
field of science education. 


W orked 


During the several years that Dick served 
on the examinations committee the tests were 
of high caliber. Yet Dick was never happv 
with them. No matter how sound the indi- 
vidual questions might be, he contended, the 
examinations could never be truly useful until 
they were based upon an effective syllabus. 

And accordingly Dick continually  ex- 
pressed his dissatisfaction to other members 
of the committee, to George K. Stone, then 
in charge of the committee and later head 
of the Curriculum Bureau, and to Ellis Man- 
ning, then state supervisor of science. Dick’s 
comments were pungent, pointed, and pro- 
vocative. They set wheels in motion. 

More and more of the time spent in com- 
mittee meetings both formal and informal (the 
latter meetings usually convened in some con- 
venient bar) was devoted to ways and means 
for developing a satisfactory syllabus. Indeed 
the committee became in actuality a syllabus 
committee, hurrying through its official as- 
signment in order to wrestle with the prob- 
lems of sVvllabus construction, 

Dick and his associates agreed that general 
science teachers as a whole need more than 
a list of topics to be covered. These teachers 
need specific helps both in presenting infor- 
mation and in meeting the broad goals of 
science education. The committee decided 
that a looseleaf publication composed almost 
solely of suggestions for experiments, field 
trips, demonstrations, and projects wouid be 
both highly useful and practical in terms of 
the funds available. The project was approved 
by both Mr. Stone and Mr. Manning. 
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be started there 


organization 


Before work could were 
departmental changes in ¢ and 
in policies which delayed immediate action 
but which eventually hastened completion 
of the project. Sufficient money for a bound 
publication with illustrations became avail- 
able. Funds were appropriated for special con- 
sultant services for collection and testing of 
suggestions. And at the same time an official 
syllabus committee was appointed to oversee 
the project. Dick was, of course, a member 
of this syllabus committee and served until 
the project was complete. 

From this brief account it should be obvious 


that much of the credit for the original con- 
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cept of the handbooks should be PIVEN tO 
Dick:»Armacost. True, we cannot say that the 
handbooks naterialized 


without him, but we must recognize that in 


would never have 
all probability they would not have. His dis- 
satisfaction with any thing less than excellent, 
his persistent “needling,” his brilliant sug ges- 
tions, and his infectious enthusiasm provided 
the impetus that set others thinking and act- 
the 


other states 


can see that as 


ing. Lookin back we 
handbooks made 
and even into other nations, Dick’s influence 
has constantly widened like the r pples from 


pool and that the effect of 


their way 


a stone Cast into a 


his mind and persona! tv have by no means 


Book Reviews 


EMOTIONS, 


Philosophical 


George M. 


THe Story or HumManN 
Library, 


Lott, 228 pp., $4.95, 
New York, 1958. 
\ book for the average person who wishes a 
human 
his family, co-workers, 
neighbors, and friends. Dr. Lott is 
with the problems and _ perplexities of normal 
from the care of the small 
rebellions of 


deeper understanding of emotions—his 


own as well as those of 


concerned 


human 
child, through the stormy 
cence, to the more common neuroses from which 


expe rience 
adoles- 


adults suffer. 


SO many 
[THe Screntiric Stupy or SociAL Benavior, Mi- 
cheal Argyle, 239 pp., $6.00, Philosophical 


Library, New York, 1957. 

This book is an up-to-date account of psycho- 
logical research into human social behavior in- 
tended not only for students of psychology and 
other but also for industrialists, 


administrators and all who are interested in the 


social sciences, 
laws underlying social behavior. There are chap- 
ters on interaction between pairs of people, be- 
havior in small social groups, and human relations 
in industry. The author has avoided the adoption 
of any particular theoretical position and has con- 
centrated on the established empirical findings. 


ScHizopHRENIA, Manfred Sakel, 335 pp., $5.00, 


3 

Philosophical Library, New York, 1958. 

Che Sakel Insulin therapy not only revolution- 
ized medicine’s whole attitude toward endogenic 
psychoses, but has given new life and hope to 
thousands of mental patients and their families 
Here is Sakel’s own personal account of his 
epoch-making discovery, its clinical operation 
and its consequence for psychotherapy. Part | 


investigates the theoretical background: the his 


come to an end. 
tory and de scription of schizophrema—t! do 
tors and scientists who CO tributed tO this ew 


uses and classifications of 


and 


branch of medicine—c 


diagnosis prognosis. 


the illness sVimptoms, 
Part Il is devoted to Sakel’s own clinical descrip- 


tion of his treatment, with full medical data and 


detailed records of many case histories. 


[HRESHOLDS OF Existence, Upton Clary Ewing, 


286 pp., $3.75, Philosophical Library, New 

York, 1956. 

The author presents a theory ot evolution 
which is far more comprehensive, as both a 


means and a way of life, than has been hereto- 


fore described through restricted nalysis He 


sets forth evolution as manifesting im the repeti- 


tion of criteria, a principle through which crea- 


tion is realized: a principle which approaches the 
long sought after postulate through which both 
science and religion may find a harmony in defi- 


nition. The author portrays the creation of life as 
the verification ot itself Such a 
dignifies man as a self-reliant creature whose only 


freedom theory 


restraints are the basic ethics of the will to live. 


Prant Lire, Lorus J. Milne and Margery Milne, 
283 pp., Prentice-Hall, Inc., New York 11, 1959. 
Plant Life describes the various ty pes ot p! ints 

with emphasis on economic applications, field 

relationships, life history, evolution and conser- 


vation. It complements and is a con panion ol 


ume to Animal Lif 

ANiMaAL Lire, Lorus J. Milne and Margery Milne, 
283 pp., $6.95, Prentice-Hall, Inc., New York, 
11, 1959. 
Beginning with basic intormation concerning 


the living processes and variety of life, there fol- 


lows an outline of the economic in portance of 


animals, and a discussion of the common denoin- 


inators of cellular construction. 
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“Please Send Me Everything You Have on Biology” 


MURIEL BEUSCHLEIN 
Chicago Teachers College, Chicago, Illinois 


The close working relationship that Dick Armacost had with Muriel 
Beuschlein was quite evident not only in the titles which they carried in con- 
junction with this journal but in the many NABT affairs in which they were 
mutually involved. Muriel was always a good protagonist as well as loy al and 
hard- working friend whom Dick dealt with closely. 
when he was considered for appointment as one of the Co-Editors of the journal 
back in 1955. Editorial conferences which followed from that time on were quite 
a joy to attend. There was a banter and a repartee which listeners soon learned 
to appreciate as sources for conversational gems. Both appreciated the hard work 
which went into the production of the journal, and they both learned to respect 

each other for personality as well as quality of work. 


Muriel first met Dick 


[his unconsidered request is impossible to 
fulfill as are innumerable others received by 
suppliers, manufacturers, and editors. Mu- 
seums, local, state, and national government 
offices, colleges and universities, too, are sub- 
jected to similar unreasonable and unanswer- 
able appeals. 

Samples are in great demand. A_ recent 
pr stcard request begged, “We are studying 
adaptations of animals. Please send samples.’ ” 
Another student reported the initiation of a 
conservation unit. He wanted samples « of all 
the natural resources. Expectations are limit- 
less. Letters, postcards, even telephone calls 
request information, books, live and preserved 
specimens as well as samples of rocks, butter- 
and anything else that lends it- 
self to collection. 

Elementary pupils have added their appeal 
to those of students in high school and col- 
Teachers, too, are guilty of making un- 


flie Ss, Insects, 


lege 
reasonable demands. A third grade teacher 
asked for all the science units for the year 


with sample lessons, tests, and bulletin board 
\ recent letter from overseas seemed 
to be the ultimate in absurd asking. The air 
mail message read, “Please send me samples 
of all the science textbooks published by 
advertisers. I would appreciate 
samples of the many elementary science books 
that are now available.” 

What has stimulated this avalanche of ap- 
plications for charity? Inadequate or non- 
existent school libraries, out-of-date textbooks, 
an abrupt extension of the science curriculum, 
initiation of a gifted student program have 


material. 


your also 
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been mentioned as the origin of the need for 
materials. The many published lists of free 
and inexpensive items for the particular school 
subjects revealed a wealth of supplementary 
material." However, the situation soon got out 
of hand. Too often it has deteriorated into 
haphazard, inconsiderate, and absurd demands 
for unreasonable services—not only for sup- 
plementary material but for items included 
in science budgets or information available 
in encyclopedias. 

The increase of student projects and 
science fairs and the emphasis placed on in- 
dividual and small group activities have put a 
premium on student research, originality, and 
creativity. The requests sometimes reveal 
these purposes. The completed project or as- 
signment seems to be the only objective. The 
processes wherein learning ‘takes place ap- 
pears to be of little or no concern. A short 
cut is the easy and quick way out. Individ- 
ual initiative, planning, research, and creativ- 
ity are not served by ready-made materials 
available for a postcard or a four-cent stamp. 

The greatest criticism is directed toward 
those situations in which the classroom teach- 
er initiates an avalanche of requests. A recent 
batch of thirty-three letters were identical 
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‘Materials for Teaching Conservation 
source-Use, Interstate Printers, Danville, 
cents. 

Beuschlein, Muriel. Free and Inexpensive Materials 
for Science Education, Supplement of the Chicago 
Schools Journal. Oct. 1959. pp. 72. Available from: 
Journal Office, Chicago Teachers College, Chicago 
21, Illinois. 25 cents mailing charge. 
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to be sent to 
locality. 
[here discriminate se- 
lection in requestin g information or materials. 
The usual “send everything you have 
was repeated in each letter. No attempt was 
made to use the experience to improve the 
students’ letter w riting techniques or spelling. 
shocking! 


and the items were 
addresses in the 


In content, 
individual 
was no 


same 


evidence of 


he results were 
I his appalling situation may explain the 
abrupt withdrawal from circulation of some 


materials, the hesitation to continue with a 
program of distributing free teaching aids, 
or | imiting responses to those written on 


nee stationery and sent to school addresses. 
Recent publications have called attention to 
the increasing numbers of student requests.* 
organizations and others are anxious 
to cooperate. [hey are willing CO 
worthwhile projects especially when informa- 
available in standard texts and 
references. For example, TURTOX spends 
in estimated $25,000 a year for bulletins and 
correspondence to help in planning 
and carrying out projects and in addition, a 
rather substantial sum for aw: iil and prizes 


In instances where 


hese 
assist in 


tion is not 


used in science fairs. 
a student requests data on which routine ref- 
available, the TUR- 


hours col- 


to be 


erences are not readily 
[OX staff members often spend 
lecting and forwarding data. 


What Can Teachers Do 


references, texts, and sci- 


information on 


( theck 
ence 


newest 
publications for 
projects before assistance or 
information. 
add new 


requesting 
Encour age the school 
items ‘of 


vague 


librarian to references 


as they become available. 
2. Make a careful selection of items from 
lists. Send for single copies of specific 


items or describe need, topic, grade level, 
and intended use. 
3. Use school stationery whenever possible. 
4+. Set up a 
of these 


file drawe1 
materials so that they 
used by other students and at 
Send for available 


classroom library or 
selected 
can be 
other times. 


Leach 


B illetin 


\ Scientist Admonishes 


Natural History 


Rand, Austin | 
rs ind Pupils 
sept 1956 


Turtox News \lore About Srudent Projects. 


Vol No ? keb.. 1957 


AMERICAN BioLocy 


items for 


TEACHER January, 1960 
this file as they are offered in the litera- 
ture. Arrange a simple, logical, filing 


system for student use. 

; € arefully consider your own requests for 
material. Are you reasonable in your ex- 
pectations? Are you specific in explain- 

needs? Are you courteous in 


ing your 
appeal? 


your manner of 
6. When a specific item is especially use- 
ful or send a 
preciation o1 


worthwhile note of ap- 

explanation of its use to 

the supplier. 

If the 
1 letter writing experience, supervise the 


request is used as a stimulus for 
composition and handwriting. Select only 
a credit to your 


add your own note 


those letters which are 


class. Before mailing 
1 your 


of explanation ang sionature. 


8. Discourage indiscriminate student requests 


for indefinite items or materials. 


9. Discourage wholesale student requests 


for materials or samples 
student 


10. Discourage individual 


for items available in classroom quantities. 
letter stat 


send for a 


requests 
Ihe teacher should write one 
ing the 
sample to check the 


needed or 
suitability of the 


number 


item for specific situations. 


11. Discourage student requests for material 


or information that can be obtained 
through their own efforts or investiga- 


tion. 


12. Guide and direct each of students 
in planning and necessary 
each project. Warn them 
discriminate use of free material and pre- 
digested data. Help them attain pride in 


a job well done on their own effort. 


your 
research for 
against the in 


New Publication 


and mexpensive ads educa- 
\luriel Beuschlem, Chicas 
October, 19 

[his is an up-to-date supplement to ie 
original booklet compiled by Mrs. Beuschlein. 
current 


Free 
tion, compiled by 
School Journal, Supplement, 


5 


been checked as to 
content, and 
obtained 


All entries have 


soundness of sult- 


waillability, 
ability for 
from the Chicago Public Schools at 25 cents. 


excellent 


school use. This may be 


It contains seventy-one pages of 


information for teachers of all levels 


source 
in the sciences. A very valuable booklet to 
have on hand. 


sts 


Textbook Publishing 


DONALD McNAMARA 
Directing Editor, High School Science, Scott, Foresman and Company, Chicago 


as one of the authors is widespread. 
more precisely with “Mac,’ 


rection of Mac. Too, the solid sense, 


of the authors. 


written by one of Dick’s very 


By this time the news of an impending high school biology text with Dick 
The authors’ meetings w vith the gory 
were always eagerly anticipated. With Dick < 

the spokesman, things moved fast and with little ambiguity. 
things done was Dick, prodded not too subtly by Mac. 
to appreciate the complexities of the publishing 
the well-informed background, 
cellent biology know-how of the editor earned for him the very healthy respect 
All of us were convinced we had an excellent editor who not 
only knew his business but knew a great deal of biology, 
good friends. 


The w hip i in petting 
The authors learned 
business under the skillful di- 
and ex- 


too. This article was 


They appreciated each other. 


\mong his many other activities, Dick Ar- 
macost had for the past several years been 
eng: ged in preparing anew biology textbook 
for high Work on the manuscript 
well advanced at the time of his death. 
\fter an understandable delay but in due 

the book will be published, bearing 
his name along with the names of his co- 
wuthors, Clarence Goodnight and Paul Klinge. 
It was as editor of the projected text that | 
Dick and the others. 


schools. 


Was 


course 


to know 


Callie 

Last summer, Dr. Goodnight invited me to 
talk with with a group of biology teachers 
who were attending the institute formerly di- 


rected by Armacost at Purdue. My talk dealt 
with the procedures involved in getting out 
1 new text and the kinds of problems en- 
countered. The question-and-answer period 
that informative, at least to 
me. kor as it progressed, some possibly wide- 
spread about textbook pub- 
g came to light. I shall try to clear up 
some of the adecsiuuaiia that seem most 


followed was 


lishing 
common. 

\lany people have the idea that textbook 
pub lishers are printers. Some of them are, to 
though most of them are not. On 
learning that IT am in the publishing business, 
peopl ‘often ask, “How many printing presses 
does your company have?” I reply, “None.” 
This is substantially though not strictly true. 
We do have a few small presses for printing 
some of our business forms and the like. But 
we print no books whatever. Nor do we set 
tvpe, engrave illustrations, make printing 
plates, or do anything at all on the mechani- 


sure, 


+] 


cal side of bookmaking. Every bit of this 
work is done for us by other companies ac- 
cording to our specifications. 

Some people think that textbook publishers 
merely act as middlemen, that is, as brokers 
and peddlers. The chain of events is assumed 
to be somewhat like this: A manuscript, com- 
plete in every important detail, is prepared 
by one or more authors, who are school people 
writing in their spare time. The manuscript 
is submitted, probably unsolicited, to various 
textbook publishers. Then the one who ac- 
cepts it converts it into a book that can be 
sold in the schools. This idea of textbook pub- 
lishing is not entirely false, particularly at 
the college and graduate levels. But at the 
elementary and high school levels, it is now 
rarely true. For ex ample, in twenty-eight 
vears of editing about 100 items, fewer than 

1 half a dozen reached my desk as anything 
like a complete manuscript. The Armacost- 
Goodnight-Klinge biology manuscript was 
one of these few. About 80 per cent had been 
completed when I first saw it, and the rest 
had been outlined. 

For some time now, the trend in textbook 
publishing has been toward taking the initiative 
and away from waiting for manuscripts to 
arrive in the mail. The publisher, represented 
by his editors, keeps constant watch for cur- 
riculum changes involving new content, new 
organization, and new teaching methods. The 
editors are in charge of research and develop- 


ment. They examine courses of study, read 
professional journals, attend teachers’ con- 
ventions, and visit schools. They are con- 
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tinually on the lookout for better ideas and 
people who can implement them. The people 
are usually harder to find than the ideas. Like 
baby, a textbook is easier to conceive than 
to deliver. Many a would-be author falters 
when he takes his pen or typewriter in hand. 
His mind goes blank. What he eventually 
commits to paper is in some strange language 
that he would never use in the classroom. 
The publisher, in all likelihood, the editor, 
recognizes what appears to be the need for a 
new book or series of books in a certain field. 


He assembles a group of authors, each a spe- 
cialist in this field or some part of it. For 


that the editor iS 


high school biology 


example, let us suppose 
planning to make 
text. He decides the ideal authorship 
botanist, a zoologist, and a 
Such a group 
biology book 


group as- 


new 
group 
a 
biology 


should 
high gv teacher. 

issembled for the 
However, the 


school 
actually 
mentioned 
sembled itself with no assistance from the edi- 
tor. Since textbook publishing Is a Cooperative 
author-editor 


Was 


above. 


enterprise, the next step 1 is an 


conference. The authors meet with the editor, 
usually a good many times. Gradually, an 
outline is developed. Then the work f put- 
tine flesh on the keleton begins. 

We are often asked, “Do the authors writ 
the books? Or are the editors really ehost 
writers in disguise? The answers to these 


questions are “ves and no” and “sometimes 
but not \t the elementary 
little finished ci 
In fact, the name 
[he so-called author is really an authority in 
consultant and cr tic. 
is left 


very 
authors. 


alwavs.” level, 
IS prov ided by 
misnomer. 


very author is a 


his field. who 


The day-to-day 


acts aS a 
working out of details 


to the editor and his assistants. I fail to find 
anything shameful about this arrangement. 
After all. making textbooks is not a spare-time 
iob to be tossed off on evenines, weekends, 
and vacations. It requires full-time effort, 
often over a period of several years. Com- 
petent authors (or whatever you wish to call 


them) are busy: many 


other important 


people, 
activities 


carry ing on 


besides prepar ine 


textbooks. 
At the 
narily expected to do more of the writing, 


high school level, authors are ordi 


especially of early drafts of the manuscript. 


But even here, a good deal of rewriting and 
original writing is done by the editor and his 
assistants. They are trained to translate dif- 
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ficult ideas into plain language without sac- 
rificing accuracy. By the time that the final 
draft of the manuscript is completed, it is 
usually impossible to tell who wrote what. 
itherwise the book 
recall an in- 
| passage in a certain book was 


[his is as it should be, for « 
would read like a symposium. I 
where 
challenged. One of the 
rose to its defense and stoutly upheld it as 
his own. a careful check of the final 
draft of the manuscript revealed that it had 


stance 
authors immediately 


However, 


been written or rewritten by one of the edi- 
tors, namely, me—a fact which | had long 
since forgotten. 

In our least, an editor is 


at 
much more than seeing that the 
punctuation in his 


with 
grammar, spelling, and 
books are correct. Any competent ae Sage 
that. Ihe 


aspect of a 


can do edit or 1s res} for 
every Its 1! 
right up to the time when it goes on the press. 
Keven with 


the printer and the 


book from ception 


sometimes has to work 
binder on sper ial 
Im produc- 


then, he 
man- 
ufacturing problems. Every stage 
is under the 


tion editor’s supervision. As the 
manuscript begins to take shape, he consults 
with the designer who plans the typography 
ind format of the book. He work, with type 


setters. artists, and envravers. P’cture seloc 
tion is under his direction. Of course, his 
biggest job Is TO supervise and train his as 


sistants. It often seems that he ts workine for 


them and not the other way around. 


Not long ago, I 
for publishers that a certain textbook sales- 
had editor by his 
company. some of my best friends are 


Yet I felt the statement in 


read in a weekly journal 
been 


Now 


salesmen. 


man ippointed an 


te xtbook 


the journal was not only absurd but demean- 


ing. You can no more appoint a textbook 
editor than you can appoint barber, a den- 
tist, or—for that matter—a bioloe, teacher. 


trade, 
learned by 


Lextbook editing ts a possibly even a 


profession. It must be apprentice- 
ship to experienced craftsmen. Any reasonably 
text 


sales- 


intelligent person can probably earn 
‘editing, but 


book learned it must be. 


known some text book 
None of 


started 


the vears, I have 
men who became satisfactory editors. 
them just sat down at a desk and 
turning out best sellers. 

Perhaps a fictional example will help make 
clearer what ts involved in getting out a new 
editor has 


textbook. Ihe high sch ol science 


Y60) 


yf 
d 


Vol. 22, No. 1 


somehow sensed the need for an advanced 
biology text aimed at the twelfth year. He 
talks and writes to a number of school peopl: 
who have been giving the matter a good deal 
of thought. From one of his company ’s sales- 
men, he hears of a young, gifted teacher in a 
near by high school, w ho has been working 
on a course somewhat like the one that he 
has in mind. A visit to the school is arranged. 
\frer auditing several classes, the editor de- 
cides that this young man is obviously a 
comer. During a free period, the tcacher and 
the editor talk, with the editor mostly asking 
questions and noting answers. What printed 
materials are being used by the students? How 
and when are these used? 

Ihe text is a standard college book for 
general biology, not really what the teacher 
would like but the best he can get. For one 
thing, the approach is almost entirely phylo- 
genetic and morphological. The teacher 
would prefer more emphasis on evolution and 
ecology. In fact, he has tried to provide this 
emphasis by preparing mimeographed mate- 
rials to supplement the text. He also feels 
that the course should give more attention to 
biochemistry and biophysics. Radiation bi- 
ology 1s being touched on but rather sketchily. 
However, he doubts whether he can do much 

re with these areas, not being an experi- 
biologist. Then the editor tactfully 
points out a few deficiences in the course. 
Since it was developed in the Midwest, it 
contains too litthe marine biology for the 
Fast, West, and Gulf coasts. 
will probably expect more on the flora and 
fauna of caves. More help with student ac- 


mcontal 


Speleologists 


tivities, especially on basic techniques is cer 


tainly needed. And SO On. 

By this time, both the teacher and the edi- 
tor are convinced that they have somethine, 
though they are not quite sure what. Collab- 
oration is clearly indicated. This cannot be 
a one-man job. I shall spare vou the details, 
but eventually a_ well- balanced authorship 
group is brought together. Six months have 
now elapsed, possibly more. No manuscript 
as yet, just a lot of ideas. The authors and 
the editor confer. After some debate.and com- 
promise, an outline is worked out and specific 
chapters assigned to each of the three authors. 
\ deadline for turning in first drafts is op- 
timistically set up and cheerfully accepted. 
The conference adjourns with high hopes. 
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But having been through all this before, the 
editor crosses his fingers. 

Several months pass, and the deadline is 
reached. Instead of receiving the assigned 
chapters from each author, the editor gets 
part of one chapter from one author. Ac- 
companying this fragment is a chapter-length 
explanation of why the author was unable 
to adhere to the outline. Nothing from the 
other two authors. Presumably, they are be- 
ing held incommunicado. To test this hypoth- 
esis, the editor dispatches a terse but on the 
whole friendly reminder to them—air mail, 
special delivery, registered. Within a few 
days, he will have the bad news, whatever it 
may be. “Why is it,” he muses, “that so many 
want to be authors, yet so few want to write?” 

The first reply arrives by return mail. 
“Shortly after our conference in June, the 
Dean named me a committee of one to 
evaluate various aspects of instruction. A 
complete report must be ready for submis- 
sion to the trustees at their first meeting in 
the fall. Naturally, I appreciated the com- 
pliment implied in being chosen for this task. 
It has, however, forced me to neglect my 
work on the manuscript.” Not long after- 
wards comes an even more plaintive note. It 
seoms that this author spent odd moments in 
the early summer building a rock garden in 
the back vard. Somehow, he slipped a disk 
and has been confined to a hammock ever 
since. Writing was of course out of the ques- 
tion. In closing, both authors promise that 
things will move more swiftly once school 
opens and classes resume. Why this should be 
true is unclear to the editor. 

Fortunately, the editor has not been taken 
completely by surprise. During the months 
since the conference, he and his assistants 
have been filling in details of the outline. 
They now have what amounts to an abstract. 
From it, a rough office draft of several chap- 
ters has been prepared. To get things moving, 
this draft is sent to the authors for criticism 
and elaboration. Something ts, after all, better 
than nothing. As copy trickles back, the man- 
uscript begins to take form. Finally, there ts 
enough for a representative sample. This is 
turned over to the designer with general sug- 
gestions for ty pography and format. The de- 
signer studies the s sample and works out the 
type specifications, verv probably coming up 
with something different from what the edi- 
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tor suggested. Eventually, the editor and the 
designer reach an agreement. Perhaps a few 
sample pages are set in type to see what the 
inside of the book will actually like. 

Now the time has come for the editor and 
the designer to sit down with production 
man and get some figures on how much the 
book will cost to make. Before the production 
man can estimate the costs, he needs to have 
a good deal of information. How many pages 
will the contain? What is the size of 
each page? The type area per page? How 
will the type be set? How many pieces of 
artwork will there be? How many photo- 
graphs? What will the average area of the 
illustrations be? Will used? If so, 
how much and where? What paper is needed? 
How will the book be printed Bound? Is 
the cover to be printed or stamped? How 
colors on the And there are 
\fter consulting ty pesetters, 
engravers, printers, and binders, the produc- 
tion man arrives at an estimate of costs. [hey 
are staggering. Will the potential market for 
the book justify them? The editor 
“Ves.” What he really means is “I hope so.” 

\lonths have now become a year, and the 
nowhere in sight. Fewer than half the 
chapters are in anything like final form, ready 
for typesetting. What is even worse, the chap- 
ters are not consecutive. Some are 

Space, like time, is the editor's 

stant foe. Unless these chapters are cut in 
length, the book will run to more pages than 
originally planned \lore pages will increase 
the estimated costs. As a result, the selling 
price of the book will be too high to attract 


look 


book 


color be 


many cover? 


more questions. 


answers, 


end iS 


much too 


long. con- 


Bugs have begun to 


many customers. appe ar 
in the outline. This was to be ees but 
it must be remedied. The editor calls con- 
ference with the authors. The tone 2 this 


meeting is rather and cheerful 
than that of the first one. Writing a textbook 


1S pick-and-shov el work, the authors now real- 


less optimistic 


Ze. Authorship is not nearly so glamorous as 


they once thought. 
In a few days, what seem to be satisfac- 
tofy solutions to the major problems are 


worked out. Editing of the 


The manuscript is checked, re- 


manuscript can 
again proceed. 


checked, and re-rechecked for accuracy, com- 
pleteness, simplici ity, and consistency. This 
pale statement can hardly convey the true 


author 


flavor of the editorial process. lo an 
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who has never before endured it, editorial 
scrutiny has the ferocity of jungle warfare. 
If comments are a reliable guide, the editor 
and his assistants evidently believe that the 
manuscript was written by someone not only 
lacking in professional qualific: ations but also 


bordering on illiteracy. Seemingly, every 


word, sentence, and paragr: iph is challenged. 
[here is good reason for this severity. The 
editor knows that the finished book will get 
the same kind of treatment. He is merely 
taking out insurance. 

Well, fictional or not, if this book is ever 
going to come out, it will have to move 
along Completing the manuscript will take 


from six to eight months. Editorial production 
will require about the same amount of time. 
Since the two jobs can overlap t® some ex- 
tent, another vear estimate for 
them both. Editorial production involves get- 
ting the tvpe, making up 
pages, having them en- 
or aved, and mak ing printing plates. It sounds 
here wiil be the — mishaps 


seems a fair 
manuscript into 
selecting illustrations, 
SO simple. Yet t 

pictures 
ty po- 
last-minute 


and setbacks—proofs lost in the 
upside down or on the wrong 
graphical errors and omissions 


revisions due to revolutionary discoveries 
does come out. 


Lhe editor 


though, the book 
The authors are proud and happy. 
is happy, too, but amazed. Krom the very first 
book that he 


never 


Somehow, 


worked his amavement has 


ceased. 


Preventing Scars 


Unsightly may be prevented ol 
‘chemically if ar 


pancreas fulfills its promise. 


scars 

found in the 
Ihe 
Is an enzyme named procollagenase, found in 
according to Dr. 


erased agent 


new agent 
an extract of hog pancreas, 
John Houck, who is director of the ( hildren’s 
Hospital’s biochemical research laboratory of 
Washington, D. C. It may obtained 
from the pancreas of ot ier animals. he added. 
Disfiguring scars consist largely of collagen 
that is found throughout 
explained. Collagen, 


also be 


a fibrous 
the body, the 
the substance tissues 
and joints together, e-half 
to three quarters of body protein. The enzyme 


protel n 
chemist 
which holds the 


makes up from ot 


procollagenase can dissolve the collagen form 


known as procollagen or acid soluble colla 
gen, from which the tough fibers levelop, 


was observed. 


Have a Nice Summer? 


KENNETH BUSH 
West Lafayette High School, West Lafayette, Indiana 


As Ken so modestly states, he has been an assistant director for two Purdue 

NSF Institutes, and earlier attended one at Indiana University as a participant. 
He knows whereof he speaks. Ken knew Dick well because of the close associa- 
tion of the high school and the University. 

| discovered another part of Dick’s work which took a great deal of time. 


As Dick’s assistant in the Institute he 


Upwards of 20,000 secondary school sci- 
ence teachers have answered this question 
enthusiasm this fall. They have been 
enthusiastic because they have spent a sum- 
mer studying at a college or university, mostly 
delving into fields of science 
are most interested. In addition 
to satisfying their intellectual interests, these 
same teachers have been reimbursed by the 
National Science Foundation at a rate which 
enables them to support a family through the 


with 


of their choice, 


in which they 


summer months. 

Let's disregard the monetary reason for 
having a nice summer. We know this exists. 
What other efforts go into having most of 
the 20,000 teachers willing to say the sum- 


vas enjoyable and worthwhile? 

an institute is a real “man 
behind the scenes.” To a director of a summer 
institute falls the responsibility of arranging 
the formal program of the institute. Few par- 
ticipants re ilize the amount of time a director 
spends sitting down and talking “program 
with each staff member having a responsibility 
in the program. It is he who points out that 
there will be varied backgrounds and prepara- 
tion. It who selects the offerings most 
likely interesting and worthwhile. 

| have had the pleasure of working with 
directors, both of whom were 
very concerned with having a summer pro- 
Gram to satisfy as many as possible. The late 
Dr. Richard Armacost, Purdue University, 
ind Dr. C. J. Goodnight, also of Purdue, 
voted much more time than meets the eve to 
and preparing for a eight week 
Summer imstitute. 

Preparations actually begin in July for the 
next summer's work. It is then that the pro- 
posed budget must be made up and the pro- 
tentatively planned in order to meet 
the National Science Foundation deadline for 


lhe director of 


IS he 
to be 


two imstitute 


de- 


planning 


oran 
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institute applications. After notification of 
approval of the program in November, the 
director must then plan and arrange for print- 
ing of brochures announcing the institute. 
[his sounds relatively easy, ‘but agreements 
must be made on room and board, classroom 
facilities, recreational facilities, registration and 
other such items before any announcement is 
made to teachers. 

Then comes the rush of requests for ap- 
plications, mailing and receipt of completed 
applications, analysis of applications, selection 
of participants, notification of acceptances, 
replacing those unable to accept, sending out 
vital information to all expected participants, 
personal letter responses, and, during all of 
this, the working out of a definite program 
from the tentative agreements made several 
months earlier. 

The careful balancing of the budget for 
such an institute must also be worked out well 
in advance of arrival of participants. The sum 
of $100,000 might at first sound like a suf- 
ficient amount to allow for most anything 
during an eight week period. This is an er- 
roneous conclusion. Approximately — three- 
fourths of the grant is already allocated to 
participant stipends, travel allowance and uni- 


versity registration. The remaining amount 
must be carefully administered for such 
expenses as scientific equipment, expendable 


laboratory material, travel for field trips, visit- 
ing consultants’ fees and expenses, secretarial 
and salaries for laboratory assistants. 

Ah! Now to begin the in- 
stitute! up. 
Personal letters from most of the participants 
answered. Their problems include 
housing for families, health, finances, ac- 
creditation, and numerous others, all of which 
are very important to the individuals involved. 


assistance, 
we are ready 


Just a few minor items to clear 
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While this is all going on, the director writes 


SO or 60 letters to various book companies 
and scientific st pply companies requesting 
books, literature, and demonstrations which 
might be of value to the participants. [here 


is a never-ending list of “little things to be 


done. 


| aking 
gether, eat togethe 


care ot 65 people who work to 


and play together for an 
eig ht-week period is quite a challenging prob 
lem. It is a problem because these people have 


come trom all over the country and are in 


a strange place 


\rranging for study facilities, audio-visual 
laboratory needs must be 


equipment, and 


worked out in advance. 1] ransportation ar 
rangements have to be made for field trips 
and adhered to. 


for individuals for special equipment ind sup 


schedul trictly Request 


A 
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by the director and 


kitchen personnel in a tactful manner. 


nust be pi ssed on to 
course, be recreation for 
there is to be anything ac- 
| his 


There must, of 


such a group, if 


complished in a short are oht-week period. 


can be an unusually lon ne period with all work 


and no play. Ball games, picnics, family get- 
togethers, swimmu all get their share 
of attention with the assistance of the direc- 
tor who knows where to get equipment, 
where to play, and how to make arrange 


ments. Numerous. littl things will again vo 


unmentioned but not forgotten. 


Dr. Armacost and Dr. Goodnik 


oht knew 
every person in thew mstituctes personally 


before the institutes were terminated. 


iccomplished this by eating with the 


long 
Lhe, 
people, by playing with them, by conferences 


ind by their homes 


did it because they 


in their offices, having 


open to them. [They were 


interested in you as a person and as a teacher 


[Those of vou who attend an institute next 


vear, and enjoy it, remember, the 


sponsible will be the 


p rson. re 


director. Have a nice 


plies ire also honored within reason 

Special meals such as box lunches for field 
trips, early breakfast, late dinner. and other 
special requests are handled by the director. 
Complaints. if bout meals are received 

Attention Photographers! 

[he AIBS Biological Sciences Curriculun 
Study would like to include manv new un 
published photographs in the books it. ts 
designing for the secondary school 


needed for the elemen 


Such photogr: aphs may 


Others be 
program 


course. 
tary school 
also be used in the pamphlet series the Cur 
Study is planning. The BSCS 


recel\ Ing pictures of 


riculum would 


greatly appreciate bio 
logical subjects fo possible use in the pro 


posed public tions and requests that as many 


teachers as possible assist in this endeavor in 
which we are all so interested. Black and whit 
prints are solicited. The name and address of 
the owner, and a suggested caption, shoul ld be 


firmly attached to each photograph. 
be sent to the Director, BSCS 
Full credit will be given 


I hey 
may University 


Colorado, Boulder. 


for any picture that is used with reimburse 
ment according to our schedule of rates. Prints 
will be retained by the BSCS office unless 
other arrangements are made in advance. For 
further information about the BSCS program, 
please write to the above address and ask to be 
put on the mailing list for the NEWS 


LETTER 


summer! 
New Teacher Aid 
Ihe National Biologica Supply Company 
230 W. Superior St... Chicago 10, ts 
offering 1 new service to biology teachers 
lheir Teacher Ou e Series includes a par 
phlet on brate Cultures which 


detailed instructions for keeping various pro 
tozoa, aleae, Hydra, Planaria. vinegar eels, 
rotifers, Daphina, and Artemia in culture. This 
valuable booklet wWallable upon request to 


iddres 


the above 


Fellowships for Higher Education 
Administration 
Ihe Center for the Study of Hieher Idu 
cation of the University of Michigan has 
available fellowships for 1960-61 in College 


Administration and for predoctoral students 
who are interested in research 1n_ the prob 
I he first 


of 


lems of higher education. croup of 


fellowships has a $8,000.00 while 


the second varies in amounts from $1,000.00 


to $3,000.00. Application for these may be 


secured from the rddress above, an i the dead 


line for application February 1, 1960 


I60) 


Book Reviews 


PsyCHOPATHIC PersoNa.ities, Harold Palmer, 179 
pp., $4.75, Philosophical Library, New York, 
1957 
\ study of the nature and character of the 


major mental disturbances, particularly schizo- 
phrenia and the manic-depression psychoses by 
leading British psychiatrist. 


Working PLants, J. Myron Atkin and R. 
Will Burnett, 64 pp., Rhinehart and Company, 
Inc... New York, 1959. 


This fourth of the Elementary School 
Science Activities series which provides demon- 
and experiences for ele- 
program, kindergarten through 
seginning with the lowest plants and 


is the 
strations, experiments, 
mentary science 
sixth grade. 
progressing to flowering species, suggestions are 
made for class-tested activities des! gned to give 
the child a better understanding of ‘basic science 
concepts amin plants and plant processes. 


Muriel Beuschlein, Chicago Teachers College 
\GeING IN INpustry, F. le Gros Clark and Agnes 
Dinne, 146 pp., $7.50, Philos yphical Library, 

New York, 1956. 

Ihe authors have combined statistical with 
factual information on thirty-two large and repre- 
sentative manual occupations. The research was 
carried out in Britain and applies therefore largely 
to British conditions. The information will inter- 
est v industrialists. since it throws much 


pon certain of the obscurer problems of 


ovinent ard senescence. 


Hanxpsoox ror Dissecrors, J. C. Bioleau Grant 
nd H. A. Cates, 425 pp., $3.50, The Williams 
d Wilkins Co., Baltimore, Marvland, 1953. 
[his ts a guide to the orderly and consecutive 
dis} of the structures of the human body. 
JOURNAL OF A Sctentictan, Piero Modigliani, 136 
pp.. $3.75, Philosophical Library, New York, 


This a highly personalized record of philo- 
pract cal reflections, of and 
virtually every subject of 


cultured man. The author 


sophic and modes 


ideas, ranging over 


interest 


to industrial, 


definitely questions the use of releasing creative 

energy of the individual from the solid mass of 

humanity. 

lie Strarecy or rue Genes, C. H. Wadding- 
ton, 262 pp., $4.00, The Macmillan Co., New 


Discussed are the two most fundamental prob- 


lems of theoretical biology: the nature of the 
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organization of biological processes which results 
in living things having definite and characteristic 
structures, and how evolution brings into exist- 
ence organisms so well adapted to the require- 
ments of their life that they appear as if guided 
towards some End. The author develops a theory 
of evolution less mechanistic than that commonly 
in vogue and more allied to the organismic 
philosophies. 


INTRODUCTION TO BIoLoGIcAL ScieENcE, Clarence W. 


Young, G. Ledyard Stebbins, and the late 
Frank G. Brooks, 555 pp., $4.75, Harper and 
Bros., New York, 1956. 


This introductory general book of biological 
science is centered upon the human organism, 
aiming to present a picture of the life process as 
it displays itself in the human species and to 
portray the relationships between the life of man- 
kind and of the whole organic world. 


Ernest RutrHerrorp, AtoM Pioneer, John Row- 
land, 160 pp., $4.75, Philosophical Library, 
New York, 1957. 

The greatest figure in the twentieth-century 
world of atomic ‘phy sics was Lord Rutherford 
of Nelson. This man with immense energy and 
a fine sense of humor will be remembered most 
for his brilliant and revolutionary research into 
atomic physics, and as a result of his work, rapid 
progress was made toward the development of the 
atomic bomb, the building of power stations, 
and the utilizing of atomic energy for industrial 
purposes. 


CONSERVATION EXPERIENCES FoR CHILDREN, Effie 
Bathurst and Wilhelmina Hill, 192 pp., $0.75, 
U. S. Department of Health, Education and 
Welfare, U. S. Government Printing Office, 
Washington, D. C., 1957. 

This bulletin is a source of good practices and 
information for elementary-school teachers and 
supervisors; it is a compilation of curriculm ex- 
periences which boys and girls have with natural 


resources. 


Teacutnc Sow. AND Warer ConservATIon—A 
CLAssroomM AND Fietp Guiwe, U. S. Department 
of Agriculture, Soil Conservation Service, 29 
pp., U. S. Government Printing Office, Wash- 
ington 
\s an aid to busy teachers, this bulletin gives 

practical suggestions to help carry out activities 

and observations of soil and water in the class- 
room and out-of-doors. 


\ Book or ContempLation, Dagobert D. Runes, 
149 pp., $3.00, Philosophical Library, New 
York, 1957. 

Connoisseurs of wit and irony will relish this 
book of philosophy at work as a delightful and 
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inexhaustible source of epigrammatic quotes. The 
author lays bare the essence of righteousness 
which underlies the great religions and systems 
of thought and on which the thoughtful modern 


man may base his own faith. 


BoTANICUM, 2nd Edition, E. F. 
Steinmetz, 362 pp., $7.85, Keizergracht 714, 
Amsterdam, Holland, 1953. 

[his dictionary contains the translations into 


OCABULARIUM 


English, Dutch, German, and French of about 
4000 Latin and Greek scientific words, used in 
trade These words 


literature and in catalogues. 


are closely related to some of the outstanding 


characteristics of plants. 


Wortp AND Man, 2nd edition, Lorus 
J. Milne and Margery Milne, 530 pp., Prentice- 
Hall, Inc., I nglewood Cliffs, New Jersey, 1958. 
[he furnish the 

living processes and the variety of life in a lively 

form. With a superstructure of ideas and descrip 


authors basic information of 


tive illustrations, they weld together the biologi- 
cal sciences as an undrestandable field of progress. 
Factual examples, word pictures, and profuse 
illustrations are drawn from the whole of North 
and Central America with emphasis on no one 


recion 


\uTHoR’s GUIDE FOR PREPARING MANUSCRIP1 
HANDLING Proor, John Wiley and Sons, Inc., 80 


AND 


pp., John Wilev and Sons, Inc.. New York. 

1950 

\ modern manual for the scientific and tech 
nical yuthor It gives correct, efficient, and 
economical methods of accomplishing thos¢ 


phases of editorial and production work for 


which the author ts responsible. 


\iarrer ENerGy Mecuanics, Jakob Mandelker, 73 


pp., $3.75, Philosophical Librarv, New York, 

1954 

Vatter Energy Uechanics 1s based on the 
energy concept of matter-m c*; it unifies and 


extends relativity mechanics by introducing anew 


kinet nergy formula which follows from the 


fact that the motion of a body whose mass in 


creases with velocity is equivalent to motion 


with resistance, and the work performed is not 
equal to the kinetic energy but must alwavs be 
greatel 
You ANp Your Senses, Leo Schneider. 137 pp., 
Se Harcourt Brace and New York, 
19054 
Young people in search of clear and readable 


information will find this book absorbing and 


I he 


sidelights of the 


satisfying. basic principles and interesting 
five senses are presented in a 
logical fashion with numerous diagrams and draw 
Scl rotter. 


ings bv Gusta' 


A\IERICAN BIOLOGY 


TEACHER January, 1960 
Woop.Lanp Ecotocy, E. G. Neal, 117 pp-, $1.75 
Harvard University Press, Cambridge, 1958. 

Aimed primarily at the student, this book will 
also be of use to that increasing body of natural- 


ists Who, not content with mere records, wish to 
learn more about the lives and relationships of 
the animals and plants they discover. Mr. Neal 
has emphasized the concept of the wood as a 
whole unit and kept in mind the underlying prin- 
ciples of the many intricate interrelationships, in 
order to avoid overwhelming the reader with the 
number of organisms and to give the reader a 
background against which more detailed work 
can be carried out 
ARTHROLOGY © 
THE DomesticatepD ANIMALS, fourth edition. 
edited by H. V. Hughes and J. W. Dransfield, 
[he Williams and Wilkins Company, Balti- 


more 2, 1953. 


ADYEAN'S OSTEOLOGY AND 


An introduction to the SVstematic anatomy of 
the common domesticated animals, designed for 


the use of students of veterinary science and 


others interested in comparative anatomy. The 
bones and joints are described in detail as they 
occur in the horse as the type, while the charac 


these structures m the othe 
dealt 


those of the 


teristic features of 


domestic animals are with as they conpare 


or contrast with horse 
Puysicist, P. W. Bridgman, 
$6.00, Philosophic il Library, New 


1955. 


REFLECTIONS OF A 
5/6 pp., 
York, 
[his collection comprises the bulk of the tech 


nical writings of Dr. Bridgman, together with 


three papers which are published here for the 
first time and may be regarded as an extension oft 
the operational approach to problems in other 
fields than physics 

or Ours, 
55.00, Philosophic il 


he 


vital, and psychic forces in the 


\bram Glaser, 492 pp. 
Librarv, New York, 


deftly with the 
world, the human 


1955 


author deals physic il, 


body, man’s mental progress, world religions and 


literature, and things political, economic, ind 
legal. Underlying the work is a wholesome philos 
ophy seeing in history a progressive development, 
in the interplay of public and individual interests 
and demands, toward fulfillment of a divine Will 
ever striving in ittain the 


men to greatest good 


for the oreatest number. 
NATURAL SELECTION AND Hereprry, P. M. Shep 
pard, 212 pp., $6.00, Philosophical Library, New 
York, 


This book deals with some 


1959. 


recent ideas on the 


mechanism of evolution in the light of modern 


genetics. Special attention has been paid to the 


Vol. 22, No. 1 


role played by natural selection which under 
various conditions can cause evolutionary changes 


in a species or resist such changes and which can 
decrease or increase variability in a species. 


Tue Impact or DARWINISM ON SoctAL PsyYCHOL- 
ocy, Arthur L. Beeley, University of Utah, 
gi lications in Philosophy, Series VI, No. 5, 

) pp., Free, March, 1959. 
\ very interesting report on the implications 
of Darwinism on the field of psychology and 
philosophy. 


Virus, Wolfhard Weidel, 159 pp., $4.50, Univer- 
sity of Michigan Press, Ann Arbor, Michigan, 
1959. 


The cliche so often used 1s quite a valid state- 
ment about this book. It is a “must” book for 
every high school science library. Written origi- 
nally in German, it has been translated into an 
easy to read summary of what is known about 
viruses. The student will be given some beau- 
tifully written information about “life,” the 


viruses’ reproductive intricacies, pathogenicity, 


Book Reviews 49 


and relationship to cells. The striking use of 
metaphors to explain the significance of virus 
chemistry in relation to cell metabolism will long 
be remembered by the student. This is the best 
summary on the viruses this reviewer has seen 
between book covers. P.K. 


THe HuMaAN Repropuctive System, Thomas H. 
Knepp, 55 pp., $1.00, Wm. C. Brown Company, 
Dubuque, lowa, 1959. 

Written for use of high school students as a 
supplementary text in biology or family relations 
classes, this book is written in a straightforward, 
clear manner with ample illustrations. There are 
some obvious omissions, even if the main emphasis 
of the book is on the physiology and anatomy of 
reproduction. No pathology or aberrations are 
discussed. Minor errors include the human chro- 
mosome count and some questionable information 
on human genetics. No contraceptive informa- 
tion is included. The physiology of fertilization 
is omitted. All in all, it is a simple, clear supple- 
mentary work, recommended for high school 


students. P.K. 


USEFUL OPTICAL BARGAINS! 


EDMUND SCIENTIFIC CO. is cooperating in the 
Science Teaching Program in High Schools and Col- 
leges throughout America, by developing scientific 
teaching aids at low prices. Send for Catalog "AX". 


Just the Thing for Examining Insects, Butterflies 
Fine, American-Made 
Instrument at Over 

% Saving 


STEREO 
MICROSCOPE 


Up to 3” Working Distance 
— Erect Image — Wide 
3 Dimensional Field 


y Jey ant +h instrument answer 
standing need for a sturdy, efficient STEREO MICRO 
sed for inspections, examinations, counting 
3, dissecting. 2 sets of objectives on rotating 
f tield 0 X Kellner Eyepieces give 

wer. Additional eyepieces available f 

ynifica A low reflection coated pris 
ar nag as rignt 
sha t 3 ack and pinion focusing 

st © n, American-made 

A TRIA te satisfact r r your money back 
Order Stock No 85, 056- AX. ‘ $99.50 f.o.b 
y wt ) Barrington, N. J. 

PF tary Lens Attachment for above Stere 

X dow to 6X with ear, extra large 

Stock No. 30,276-AX $7.50 


GET OUR BIG FREE CATALOG No. AX 
128 PAGES! OVER 1,000 BARGAINS! 


” is argest variety a 
War Surplu mported Domest 
jes Microscopes. Telescopes, Satellite Scopes 
sms Lenses Recticles. Mirrors and 


++ Ont tan 


Ask ter FREE CATALOG No. AX 


NEW, LOW-COST LAB PROJECTOR 
SHOWS EXPERIMENTS ON SCREEN! 


New way to teach biology, chemistry. Project 


on-the-spot experiments, on screen r wall, 


with magnification, actually as they progress. 


ortant phases, reactions may be observed 


by student group in revealing size—perfect 


vehicle for clear-cut instruction 

Projector mes with a 3-element, 80n focal 
= ength f/3.5 anastigmat lens and a fast 28mm 
al length, 4-element f/1!.2 lens for micro 

slide projection use. Also you get Prisn 

ting system; special elevated slide and 

2m projection stage; standard 35mm, 2” x 2” slide car 
35mm strip film holder. Additional accessories available— 
wart ea tage; polarizing filters: petri dishes miniature 
fest tubes ana f Jers; gas absorption apparatus: electrolyti 
and many others. Used in teaching Biology in following 

anne Living specimens can be projected ncluding 

w janisms 2. Thin dissection can be performed. 3. Study 
ted ms and growth as they actually occur. 4. Also 

35 roslide projector—specimens can be projected or 


jesk top, etc. for easy tracing and drawing 


Stock No. 70,230-AX $45.00 Postpaid 


ERECT IMAGE LOW POWER MICROSCOPE 
5X, 10X, 20X 
$80.00 Value — Only $19.95 


Extremely sturdy with rack and pinion focusing, 
color corrected optics, turnable microscope body 
for inclined viewing, three different powers, long 
——e distance under objectives, sufficient eye 
sail relief for easy viewing. Made from war surplus 
optical instrument so that you actually get 
$80.00 of value. Weighs 4 Ibs., 13'' high. 10-DAY FREE TRIAL! 
Accessory objectives available for powers of I5X, 30X, 40X. 


Stock No. 70,172-AX $19.95 Postpaid 


ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER. SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 
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To Serve 


The Busy Biologist 
The Cooperative Advertiser 


Recognizing the pressure of your duties and 
knowing your interests in the products our adver- 
tisers have to offer in the field of biology, you 
need only put checks on the squares below, sign 
the coupon and mail it to Richard Boyajian, 5459 
S. Greenwood Ave., Chicago 15, Ill. 


January 1960 


American Optical 
Bausch and Lomb 
Biological Research 
Caraker 

Valley 


Carolina Biological 


Connecticut 


Denoyer-Geppert 
Difco Laboratories 
Edmund Scientific 
Elgeet Optical 
General Biological 
General Biological 
Graf-Apsco 

D. C. Heath 
Charles Lane 
National Biological, 


National Biological, II. 


A. Nystron Co. 
W. B. Saunders 
Scientific Supplies 
Swift and Anderson 
Triarch Products 
Unitron Microscopes 
Van Nostrand 


[| Visual Sciences 


Ward’s Natural Science 


Welch Scientific 


(Please Print) 
Name__ 
Position 

School Name 
School Address 


City 


State 


booklet STA 
1D1074 
catalog 
information 
catalog 
catalog 
circular #57B 
literature 
catalog AX 
literature 
catalog #61 
Turtox News 
catalog 
literature 
literature 
information 
information 
information 
information 
information 
information 
catalog 
catalog 
literature 
literature 
catalog 


circular 


TRIARCH PRODUCTS 


Fine Microscope Slides for 
Discriminating Biologists 


1,000,000 Triarch Slides 
have been sold to over 1200 Colleges 


More than 


and Universities throughout the world. 


Ask them for an appraisal! 


GEO. H. CONANT 


Ripon, Wisconsin 


INVERTEBRATE 
CULTURES 


Our 16 page manual on invertebrate 
cultures for the school laboratory has 
aroused much interest and favorable 
comment from teachers who have read 
it. If you are interested in the most 
modern methods of maintaining cultures, 
and simple experiments to arouse stu- 
dent interest, you are invited to write for 
a copy of the manual. It contains infor- 
mation no other single source ccin offer, 
written from the viewpoint of modern 
research. A copy is yours free, if re- 
quested on school stationery, giving your 


name and position. 


NATIONAL BIOLOGICAL 
SUPPLY CO. 


230 W. SUPERIOR ST. 
CHICAGO 10, ILL. 
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